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ABSTRACT

Dementia Caregiver Coping Strategies and Caregiver-Care Recipient Relationship
Closeness: Associations with Care-Recipient Outcomes

by

Stephanie BehrensBerg, Doctor of Philosophy
Utah State University, 2019

Major Professor: JoAnn T. Tschanz, Ph.D.
Department: Psychology

Explanatory frameworks have proposed that caregiver and care environmental
factors may influence the rate of dementia progression. The current study sought to
examine the relationship between the caregiver factors (relationship closeness and coping
strategies), the care environment (nutrition, engagement in cognitively stimulating
activities, physical activity, and use of formal services for the person with dementia
[PWD]), and subsequently neuropsychological outcomes in the PWD. Extant data from
the Dementia Progress Study, which followed 328 caregiver-care recipient dyads every 6
to 8 months for approximately 10 years were analyzed using linear mixed models to
assess the association between the caregiver factors, the care environment, and
neuropsychological outcomes. Mediational analyses were also used to assess whether
aspects of the care environment mediated the relationship between the caregiver factors
and neuropsychological outcomes. Closer caregiver-care recipient relationships were
found to be significantly associated with nutrition with rate of change over time (β = .05,

iv
p interaction = .003) and engagement in cognitively stimulating activities (β = .13, p <
.001). Closer relationships were also associated with a number of neuropsychological
outcomes: semantic verbal fluency, short term auditory memory, auditory working
memory, and immediate verbal memory. While coping strategies were correlated with
hours of physical activity and use of formal services for the PWD, they were not
associated with the inclusion of covariates. Adjusted models showed coping strategies of
Blames Others as being marginally associated with confrontation naming (β = -.61, p =
.051) and Blames Self being positively associated with phonemic fluency (β = 2.56, p <
.001). Mediational analyses were not significant at alpha of .05, though at an alpha of .10,
nutritional status mediated the association between closeness and the neuropsychological
outcome, semantic fluency. This study highlights the significance of caregiver-care
recipient relationship closeness and caregiver coping strategies, two malleable factors
that may predict dementia outcomes. These malleable factors may present a point of
intervention to improve care recipient outcomes.
(102 pages)
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PUBLIC ABSTRACT

Dementia Caregiver Coping Strategies and Caregiver-Care Recipient Relationship
Closeness: Associations with Care-Recipient Outcomes

by

Stephanie BehrensBerg

This project used data from the Dementia Progression Study, a longitudinal,
population-based study based out of Cache County, Utah. Statistical models were used to
examine the association between caregiver factors, the care environment, and cognitive
outcomes in persons with dementia. Mediational analyses were also used to examine if
the care environment, inferred for nutritional status, engagement in physical and
cognitively stimulating activities, mediated the relationship between the closeness/
caregiver coping strategies and cognition in persons with dementia. Results showed that
closer caregiver-care recipient relationships were associated with better nutritional status
and more engagement in number of cognitively stimulating activities as well as better
cognitive scores (category verbal fluency, short-term auditory memory, auditory working
memory, and immediate verbal memory). Coping strategies were not significantly
associated with aspects of the care environment but Blames Self coping strategy was
associated with better performance on a measure of verbal fluency, whereas Blames
Others coping was associated with worse performance in confrontation naming. The care
environment was not a mediator between caregiver factors and cognition, though if
allowing for a broader criterion of statistical significance (.10), nutritional status
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mediated the relationship between closeness and the neuropsychological outcome,
semantic fluency. The results of this project identify targets of intervention (caregivercare recipient closeness and caregiver coping strategies) that may positively impact
persons with dementia in possibly improving care-recipient outcomes.
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CHAPTER I
INTRODUCTION

Dementia related diseases are progressive in nature and characterized by
increasing dysfunction and atrophy of the brain. Three primary features of dementia are
cognitive decline, impairment in functional abilities (e.g., adult daily living activities or
ADLs), and presence of neuropsychiatric symptoms (Alzheimer’s Association, 2017).
According to the Aging, Demographics, and Memory Study (ADAMS), a populationbased study representative of the U.S., approximately 14% of people in the U.S. age 71 or
older have dementia (Plassman et al., 2007). With the “Baby Boom” generation reaching
ages 65 and older, the prevalence of dementia-related diseases is expected to increase
exponentially and with it, caregiver burden and costs. Alzheimer’s disease (AD), the
most common form of dementia in late life, rose from being the 25th most burdensome
disease in the U.S. in 1990 to the 12th most burdensome in 2010, more than any other
disease examined (Murray, 2013).
Approximately 15 million individuals in the U.S. are unpaid (informal) caregivers
for persons with dementia related diseases (Alzheimer’s Association, 2017). These
individuals are most often family relatives, of whom 67% are women, 34% older adults
(age 65 or older), and 66% who live with the person with dementia (PWD; Alzheimer’s
Association, 2017). The duration of care provided to the PWD generally exceeds that of
other conditions affecting older adults (Alzheimer’s Association, 2017). From 1990 to
2010, among other chronic conditions, AD increased in rank from 17th to 12th for the
duration of years living with a disability; only kidney disease had a similar jump in rank
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(Murray, 2013). With the length of time caregivers are providing care for PWD, it is
important to examine the impact of caregiver factors on disease progression. Two factors,
caregiver-care recipient relationship closeness (further referred to as closeness) and
caregiver coping strategies (further referred to as coping) have emerged as factors that are
associated with the dementia progression (Norton et al., 2009; Tschanz et al., 2013).
Closeness is evaluated by how close the caregiver perceives their relationship with the
PWD. In an observational study, relationship closeness has been associated with slower
rate of dementia progression (Norton et al., 2009) and improved quality of life in the
PWD (Burgener & Twigg, 2002). Coping strategies are cognitive and behavioral
strategies used to manage stress, and include two broad categories, Problem Focused and
Emotion-Focused coping (Vitaliano, 1985). Problem Focused coping includes developing
ways to solve the problem and manage the source of a psychosocial stressor, while
emotion-focused coping includes the regulation of emotions in response to the stressor
(Vitaliano, 1985). Certain coping strategies have been found to be associated with the
rate of dementia progression among PWDs. In a population-based sample of persons with
dementia, caregiver use of Problem Focused coping and Counting Blessings was
associated with slower cognitive decline (Tschanz et al., 2013), and use of Problem
Focused coping, Seeking Social Support, and Wishful Thinking was associated with
better functional abilities (Tschanz et al., 2013). The Enhancing Care in Alzheimer’s
Disease (ECAD) study enrolled 102 dyads of individuals with AD or mild cognitive
impairment and their caregivers and found that caregivers who less frequently used
Emotion-Focused coping strategies was associated with an increase in caregiver desire to
institutionalize the care-recipient (Gallagher et al., 2011). Another study of 193
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individuals with AD residing in the community found that use of WishfulnessIntrapsychic coping (consisting of 2-items: Wishfulness item e.g., ‘‘Wished you could
change the way you felt’’) and Intrapsychic item e.g., ‘‘Had fantasies about how things
might turn out’’), an Emotion-Focused strategy, was associated with decreased duration
of survival of the care-recipient (McClendon, Smyth, & Neundorfer, 2004).
Explanatory frameworks have proposed a role for environmental factors that may
influence the rate of dementia progression. A model that identifies factors that predict
dementia progression is the biopsychosocial model (Spector & Orrell, 2010). This model
identifies biological and psychosocial fixed and tractable factors (Spector & Orrell,
2010). Fixed factors include (e.g., age, genes, education, and occupation), whereas
tractable factors include potentially modifiable aspects (e.g., mood, environment, and
sensory impairment) and may be targets of psychosocial or biological interventions (e.g.,
cognitive stimulation and exercise) to improve outcomes of persons with dementia, their
caregivers, and other stake holders (Spector & Orrell, 2010).
The present study utilized and expanded on the biopsychosocial model by
evaluating how the care environment (a tractable factor) influences care management
activities. In the biopsychosocial model, caregiver-care recipient closeness and caregiver
coping strategies are psychosocial tractable factors that may influence the care
environment. Closeness and caregiver coping strategies may affect how caregivers
structure the care environment in ways that enhance PWD outcomes. These may include
but are not limited to encouraging or structuring the care recipients’ activities that are
beneficial to care recipients, for example, engagement in physical activity (Cyarto et al.,
2010; Holthoff et al., 2015; Yágüez, Shaw, Morris, & Matthews, 2011), cognitively
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stimulating activities (Cheng, Chow, Song, Yu, & Lam, 2014; Orrell et al., 2014; Treiber
et al., 2011), enhancing overall health (Leoutsakos et al., 2012; Mielke et al., 2007), and
decreasing risk for malnutrition (Sanders et al., 2016). Due to the progressive nature of
the dementia, caregivers increasingly manage the environment, activities, and social
relationships of the PWD over time, which highlights the caregiver’s critical role in
progression of the condition.
This study proposed a model adapted from the biopsychosocial model (Spector &
Orrell, 2010) that provides some hypothetical relationships between the caregiver
activities (in the care environment) and dementia progression (see Figure 1). Caregivercare recipient relationship closeness and caregiver coping strategies were proposed as
tractable factors that influence the PWD’s use of care management activities. The model
shows that tractable factors of coping and closeness influence care management strategies

Figure 1. Care environment model of dementia progression (Spector & Orrell, 2010).
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Which, in turn, influence the rate of dementia progression. The model also acknowledges
that characteristics/features of dementia in turn influence these tractable factors. Not
shown are factors that impact the tractable and care management strategy relationship
(e.g., caregiver health and PWD neuropsychiatric symptoms); these were treated as
covariates in this study.
This project examined the following research questions: (1) how two potentially
modifiable caregiver factors, relationship closeness and coping, were associated with
factors previously shown to be associated with PWD outcomes; and (2) how these two
caregiver factors (closeness and coping) separately and/or jointly influenced cognitive
outcomes of the PWD, and if factors identified in study 1 were mediators of that
relationship. In Study 1, it was hypothesized that closer closeness and more adaptive
coping (e.g., Problem Focused, seek social support) would be more closely associated
with care management factors (caregivers use of services and supports and PWD’s
engagement in activities that promote better outcomes). Study 2 examined how closeness
and coping are associated with the rate of dementia progression in individual
neuropsychological domains, and whether the care management factors (implied via
PWD engagement) are mechanisms associated with neuropsychological outcomes. This
project created a greater understanding in the relationship between two modifiable
caregiver factors and how they may predict care activities and cognitive outcomes. As
these caregiver factors are potentially modifiable, they could possibly lead to improved
well-being and cognition of the PWD and reduce the emotional and economic costs to
informal caregivers and other stake holders.
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CHAPTER II
STUDY 1: CAREGIVER COPING AND CAREGIVER-CARE RECIPIENT
RELATIONSHIP CLOSENESS: ASSOCIATION WITH
CARE-MANAGEMENT STRATEGIES

Introduction

Many factors can contribute to the progression of dementia related diseases. The
biopsychosocial model of dementia progression (Spector & Orrell, 2010) describes how
certain aspects of dementia are beyond the control of the individual and his or her
environment (fixed), while other aspects can potentially be altered to improve outcomes
(tractable; Spector & Orrell, 2010). Tractable factors (e.g., environment), may impact the
PWD’s engagement in intervention strategies, thus influencing the rate of dementia
progression (Spector & Orrell, 2010). A critical piece of this model is the caregiver’s
influence on the PWD, as caregivers increasingly manage the PWD’s environment,
activities, and relationships. Tractable or malleable factors are significant not only for the
potential benefit of PWD, but also for their caregivers, and other stake holders.
Caregiver-care recipient relationship closeness (referred to as closeness) and
caregiver coping strategies (referred to as coping) are two factors that have been
examined in relation to PWD outcomes. Closer relationship closeness has been associated
with slower rate of dementia progression (Norton et al., 2009) and improved quality of
life in the PWD (Burgener & Twigg, 2002). Coping, broadly conceptualized as problemfocused strategies and emotion-focused strategies (Vitaliano, 1985) are caregiver
characteristics that may influence their care management strategies and the care
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environment (Spector & Orrell, 2010). Certain coping styles have been found to be
related to the rate of dementia progression among PWDs. In a population-based sample
of persons with dementia, caregiver use of Problem Focused coping and Counting
Blessings was associated with slower cognitive decline (Tschanz et al., 2013), and use of
Problem Focused coping, Seeking Social Support, and Wishful Thinking was associated
with better functional abilities (Tschanz et al., 2013). The Enhancing Care in Alzheimer’s
Disease (ECAD) study enrolled individuals with AD or mild cognitive impairment and
their caregivers found that less frequent use of Emotion-Focused coping was associated
with an increase in caregiver desire to institutionalize the care-recipient (Gallagher et al.,
2011). Another study of individuals with AD residing in the community found that use of
Wishfulness-Intrapsychic coping, to be associated with decreased duration of survival of
the care-recipient (McClendon et al., 2004).
It is unclear, however, what activities or care management strategies are
associated with closer closeness or various coping strategies. Within the biopsychosocial
model, care management factors may promote better PWD outcomes. Care management
strategies may include the PWD’s engagement in physical exercise (Cyarto et al., 2010;
Holthoff et al., 2015; Yágüez et al., 2011), cognitively stimulating activities (Cheng et al.,
2014; Orrell et al., 2014; Treiber et al., 2011) as well as maintaining better nutritional
status (Sanders et al., 2016). Similarly, closeness and various coping strategies may be
associated with caregiver use of formal services and social supports. The purpose of this
study was to examine whether closeness and certain coping strategies were associated
with activities that have previously been associated with better dementia outcomes. It was
hypothesized that closer relationships and adaptive coping (e.g., “Problem Focused” and
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“seek social support”) would be associated with PWD higher engagement in physical
activities, cognitively stimulating activities, and better nutritional status. Similarly, it was
expected that less close relationships and caregiver greater reliance on nonadaptive
coping (e.g., “Blames Others” and “blames self”) would be associated with PWD’s less
engagement in activities associated with slower dementia progression.

Method

Sample
This study used extant data from the Dementia Progression Study (DPS; 20022013), an ancillary study to the Cache County Cache County Study on Memory in Aging
(CCSMA; 1995-2007). CCSMA was a longitudinal, population-based study that
evaluated prevalence, incidence, and risk factors of dementia in permanent residents aged
65 years or older of Cache County, Utah, a county that has been recognized for its
residents’ longevity (Breitner et al., 1999). CCSMA enrolled 5,092 (89.7%) of the
eligible individuals in the county in Wave 1, and subsequently conducted three additional
triennial waves of dementia screening and evaluation. The stages of dementia
ascertainment have been reported elsewhere (Breitner et al., 1999; Miech, Breitner, &
Zandi, 2002), and are described briefly. In the first stage of dementia screening,
participants were given the Modified Mini-Mental State Examination (3MS; Breitner et
al., 1999). If a participant’s 3MS score was below 87 or if he/she was in the designated
subsample to complete all evaluation stages, a knowledgeable informant completed a
dementia questionnaire (DQ), a semistructured interview of the symptoms of dementia
and medical history. The DQ interview was rated for degree of cognitive impairment by a
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neuropsychologist and geriatric psychiatrist. Participants with ratings of “questionable”
or “probable” dementia (Wave 1; Breitner et al., 1999) or “moderate impairment,”
“questionable,” or “probable” dementia (Wave 2; Miech et al., 2002) were asked to
undergo a clinical assessment, which was conducted by a research nurse and
psychometrist (Breitner et al., 1999; Miech et al., 2002). The clinical assessment
consisted of obtaining medical and medication history from a knowledgeable informant
and conducting a physical examination and neuropsychological assessment with the
participant (Breitner et al., 1999). The clinical assessment results were reviewed in a case
conference by a neuropsychologist, geriatric psychiatrist, and examining nurse and
psychometrist, in which a preliminary determination of cognitive status was made. A
diagnosis of dementia was given if criteria from the Diagnostic and Statistical ManualIII-R (American Psychiatric Association [APA], 1987) was met. Persons meeting the
criteria for dementia or prodromal AD were invited to complete an MRI scan of the brain
and standard laboratory tests for dementia as well as a follow-up clinical assessment 18
months later and physician exam (dementia only; Breitner et al., 1999). Final cognitive
status and diagnoses of dementia were based on expert review by a panel of geriatric
psychiatrists, neurologists, neuropsychologists and a cognitive neuroscientist of all
clinical data (clinical assessments, physician exam, MRI and laboratory results; Breitner
et al., 1999). A diagnosis of Alzheimer’s disease (AD) was assigned if criteria from the
National Institute of Neurological and Communicative Diseases and Stroke-Alzheimer’s
Disease and Related Disorders Association (NINCDS-ADRDA) was met (Mckhann et
al., 2008). A Vascular Dementia (VaD) diagnosis was assigned based on criteria from the
National Institute of Neurological Disorders and Stroke-Association Internationale pour
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la Recherche et l’Enseignement en Neurosciences (NINDS-AIREN; Mckhann et al.,
2008). Diagnoses of other dementias followed standard research criteria.
The CCSMA identified 942 cases of dementia from the four waves conducted in
1995, 1998, 2002, and 2005 according to the protocol described above, with the
exception of modifications to the cut-off points on the 3MS and exclusion of the DQ
stage in Waves 3 and 4. Persons with incident dementia identified in the CCSMA waves
were invited to enroll in the DPS (2002 – 2013; Tschanz et al., 2011), a study which
examined caregiver and care-recipient factors that affected the rate of dementia
progression in persons with AD and other dementias. Figure 2 displays a flow chart of
DPS enrollment (N = 328). DPS in-home evaluations of the participants and their
caregivers were conducted approximately every 6 to 8 months by a research nurse and
psychometrist (Tschanz et al., 2011) and consisted of neuropsychological assessment,
brief neurological and physical examination, and assessment of adult daily living
activities (ADLs) with the person with dementia. A caregiver completed an interview
about the PWDs health and medications, psychiatric symptoms, engagement in physical
7 Refused

5092 Enrolled in
CCMS

487 Prevalent
Dementia

41 Refusal due to Poor
Health

455 Incident Dementia
(Recruited for DPS)

77 Deceased

942 Identified with
Dementia

2 Moved

328 Enrolled in DPS

Figure 2. Study 1: Dementia progression study enrollment.
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and cognitive activities, nutritional status and wellbeing. The caregiver was also
interviewed about care practices (e.g., physical activities, cognitively stimulating
activities, and nutrition), coping strategies, relationship closeness, use of formal services
and social support (Fauth et al., 2012; Norton et al., 2009; Piercy et al., 2013; Tschanz et
al., 2011). Due to the extensive number interview items, a subset of instruments was
administered annually at alternating visits. The Institutional Review Boards of Utah State
University and the Johns Hopkins University approved all study procedures.

Predictor Variables: Caregiver Closeness
and Coping Strategies
Closeness was assessed by the Whitlach Scale of Relationship Closeness (WSRC;
Noelker, 1996; Whitlatch, Schur, Noelker, Ejaz, & Looman, 2001) at each odd-numbered
visit. The scale asked caregivers to rate the caregiver-care recipient relationship on six
items. Each item (e.g., “My relationship with my relative has always been close”) was
rated according to a four-point Likert scale regarding the degree to which the caregiver
agreed (“strongly agree,” to “strongly disagree”; Whitlatch et al., 2001). For this project,
total scores were used in statistical analyses, with scores ranging from 6-24 (higher scores
meaning a closer relationship; Noelker, 1996; Whitlatch et al., 2001). The WSCR has
shown high internal consistency in the DPS (Fauth et al., 2012; Norton et al., 2009) and
in a nursing home sample (Noelker, 1996; Whitlatch et al., 2001).
Coping was assessed by the Ways of Coping Checklist-Revised (Vitaliano, 1985)
(WCCLR), which was also administered on odd numbered visits. The WCCLR asked the
caregiver to think of a problem they currently had and then to answer 57 items about their
use of coping strategies in how they coped or dealt with that problem. The items were
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represented in eight coping scales: (1) Problem Focused, (2) Seeks Social Support, (3)
Avoidance, (4) Wishful Thinking, (5) Blames Others, (6) Blames Self, (7) Counting
Blessings, and (8) Religious coping (Vitaliano, 1985). Each item (e.g., “talked to
someone about how I was feeling” or “came up with a couple of different solutions to my
problem”) was rated according to the frequency of use along a 4-point Likert scale
(never, rarely, sometimes, or regularly; Vitaliano, 1985). As with previous use of this
scale in this sample, the current study allowed up to 10% missing items within a scale
(Tschanz et al., 2013), and expressed scale scores as the mean of all items within the
scale. Psychometric properties of the WCCLR demonstrate moderate to high internal
consistency for the coping scales (Vitaliano, 1985).

Outcome Variables: Persons with Dementia
Engagement in Activities and Nutritional Status
Cognitively stimulating activities were assessed using an adaptation of the
Lifestyle Activities Questionnaire (LAQ; Treiber et al., 2011), adapted from Carlson et
al. (2012). The LAQ consisted of a wide array of items including sewing, listening to
music, completing crosswords, and volunteering. Similar to prior work in the DPS
(Treiber et al., 2011), a count of the number of stimulating activities the PWD engaged in
at least weekly. “Passive” activities (i.e., gardening, music listening, listening to the
radio, and watching television) were not included in the count.
Engagement in physical activity (PA) was measured by six-items that were asked
to the caregiver on odd numbered visits. The questionnaire queried the physical activities
the PWD engaged in during the past year (e.g., walking for exercise and doing garden or
lawn work). If the PWD engaged in the physical activity, the frequency and duration of
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time spent doing the activity was recorded. Physical activity scores were created by sum
of minutes the PWD engaged in the physical activity over the course of the year and was
subsequently converted to hours by dividing the total by 60.
Overall nutritional status was assessed by a modified version of the Mini
Nutritional Assessment (mMNA; Guigoz, Vellas, & Garry, 1994; Sanders et al., 2016;
see Appendix A for the mMNA items derived from the DPS). The mMNA is a brief
measure that is based on anthropometric measures (e.g., BMI), overall health and
mobility, and short dietary assessment (e.g., frequency of intake of protein, fruits, and
vegetables; Sanders et al., 2016). Unlike the original instrument, the mMNA excludes the
PWD’s subjective view of their own nutritional, health status and psychiatric status due
to questionable reliability and validity of responses. Also, excluded were the presence of
skin ulcers and calf-circumference, which were not assessed in the DPS. The mMNA has
a 22-point maximum score (higher score represents better nutritional status), with the
total score used in statistical analyses.
Other health promotion activities the PWD may engage in included formal health
services. The Service Utilization and Resources Form for Alzheimer’s Disease (SURFAD) was administered at all visits and measured utilization of other health promotion
services, which can benefit the caregiver and PWD. Only formal health services that
benefitted the PWD (i.e., adult day care, meals with others at a senior center, physical
therapy; Schneider et al., 2003) were considered. The total number of hours of any formal
services for the benefit of the PWD were used in statistical analyses.
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Covariates-Caregiver Well-Being and
Other Factors
The caregiver’s well-being may contribute to their ability to implement care
management strategies to the PWD. The utilization of other services for the benefit of the
caregiver were considered to include: number of other people providing care to the PWD,
problem identified on the WCCLR, caregiver’s health, extent of social support, level of
burden, age, and co-residence with the PWD. An indication of caregiver burden was
obtained by asking the caregiver, to rate the degree, if any, that the subject’s present
condition interfered with their ability to carry on a “normal life style” and indicating a
number between 1 = no problem and 10 = can no longer cope. The WCCLR asked the
caregiver to think of a problem they currently had and then to answer questions about
how they coped with the problem. The WCCLR problem was used as a dichotomous
categorical variable with the caregiver identifying either: (1) caregiving to the PWD as
their problem or (2) any other problem/no problem reported. Co-residence, age, and
caregiver burden were assessed at baseline and/or updated at each visit.
As previously mentioned, the SURF-AD measured utilization of formal health
services, which can benefit the caregiver and PWD. The total number of SURF-AD items
related to the caregiver were used for a covariate variable (e.g., respite care, home
delivered meals, and housekeeping; Schneider et al., 2003).
Caregiver’s social support was measured by the Sarason Social Support
Questionnaire-Short Form (SSQSR; Sarason, Sarason, Shearin, & Pierce, 1987). The
SSQSR consists of six questions (e.g., “Who can you really count on to be dependable
when you need help?”) and then asks caregivers to list who they rely on for help and

15
support (max = six people) and how satisfied they are with the support (1 = very
dissatisfied to 6 = very satisfied; Sarason et al., 1987). Scores were calculated for the
number of help and the total satisfaction scores (Sarason et al., 1987).
An overall assessment of the caregivers’ functional (health) status was assessed
by the Medical Outcome Study- Short Form 12 (SF-12; Ware, Kosinski, & Keller, 1996),
which was administered at even numbered visits. The SF-12 includes a physical (SF-12PC) and mental component (SF-12-MC) examining the extent to which normal and daily
roles are affected by physical and emotional experiences (Ware et al., 1996).
Psychometric properties of the SF-12 have been previously reported (Ware et al., 1996).
Caregiver’s overall health was also assessed by the General Medical Health Rating
(GMHR; Lyketsos et al., 1999). This global health rating (“excellent” = 4, “good” = 3,
“fair” = 2, or “poor” = 1) was based on information obtained at each visit from the
medical interviews conducted by the research nurse, a review of medications (Lyketsos et
al., 1999).

Covariates: Persons with Dementia Factors
Several care recipient factors that may affect the primary associations between
predictor and outcome variables include baseline age, gender, baseline dementia severity,
neuropsychiatric symptoms, and overall health. Age and gender can affect factors relating
to dementia including neuropsychological outcomes. Overall health status of the PWD
was assessed using the General Medical Health Rating (see above). The Clinical
Dementia Rating Scale (CDR; Hughes, Berg, Danziger, Coben, & Martin, 1982) assessed
dementia severity, and estimated the severity of cognitive and functional impairments
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across six domains: memory, orientation, judgment and problem solving, community
affairs, home and hobbies, and personal care (Hughes et al., 1982). Global ratings range
from 0 to 5, (0 = no impairment, .5 = questionable impairment, 1 = mild impairment, 2 =
moderate impairment, 3 = severe impairment, 4 = profound impairment, and 5 =
terminal; Dooneief, Marder, Tang, & Stern, 1996). Sum of boxes score (Burke et al.,
1988) was used in analyses, with scores ranging from 0 (“normal”) to 18 (“severe
dementia”).
The type, frequency, and severity of neuropsychiatric symptoms experienced over
the past month was measured by the twelve domain Neuropsychiatric Inventory (NPI-12;
Cummings et al., 1994) including: delusions, hallucinations, dysphoria, anxiety, apathy,
agitation, irritability, euphoria, disinhibition, aberrant motor behavior, sleep and appetite.
Frequency and severity ratings were multiplied to yield a domain score, and then summed
across all 12 domains to yield a total NPI score (0 to 144).

Statistical Analysis
Exploratory correlations examined associations between predictor variables,
outcome variables, and covariates by each odd visit, up to visit 7. Separate linear mixed
models (LMM) examined closeness and coping as predictors for each of the outcomes if
they were significant in exploratory correlations: PWD engagement of cognitively
stimulating activities, physical exercise, nutritional status, and formal PWD services. All
variables and covariates were time-varying, with exception of gender, baseline age, and
baseline dementia severity. Additionally, to examine associations for caregiving as the
identified problem, a series of analyses included only the subset of the sample that
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identified caregiving as their problem when completing the WCCLR. For all models,
model fit was assessed using chi square of -2 log likelihood estimates of nested models,
comparing more complex models (addition of covariates sequentially) to less complex
models (lacking the covariate) to establish the final model of best fit. Significance level
for model fit was p < 0.05. LMM models were rerun using Restricted Maximum
Likelihood (REML) to obtain parameter estimates.

Results

Sample Characteristics
A total of 328 CG-PWD dyads were identified from the CCSMA and enrolled
into the DPS. Data were further restricted to only allow the key caregiver to contribute
caregiver data (N = 306 at baseline); there were 18 “other” caregivers who participated at
various visits and four participants never had a caregiver serve for them. Characteristics
between the included dataset (Key CG gave data) versus excluded (other CG gave data or
missing caregiver) is shown below in Table 1. Fisher’s exact test showed a significant
difference in the proportion of sex, with proportionately more females being among those
excluded from analyses (56% female included in the sample versus 83% female among
those excluded from the sample. Proportionately more caregivers excluded from the
sample were rated with worse overall health (“fair/poor”) category.
Among the CGs included in the sample, 23.9% (N = 73) viewed the CG role as
their problem, followed by problems with family or friends (15%), their own
physical/mental/cognitive health (12.7%), other problems or issues (8.2%), and financial
issues (5.9%). Approximately 34.3% CGs reported they did not have a problem or did not
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Table 1
Baseline Characteristics of Key Caregivers (Sample) Versus Other Caregivers (Excluded
from Sample)
Key caregivers (N = 306)
───────────────
Characteristics

N

%

M

SD

Other caregivers (N = 18)
────────────────
N

%

16

88.9

M

SD



2

Fisher’s
exact p
value

t

Caregiver characteristics
Female

232 75.8

.26
16.8**

GMHR
Excellent

142 47.2

8

44.4

Good

145 48.2

5

27.8

5

27.8

Fair

14

4.7

Education

14.3

2.4

14.7

2.2

Caregiver-care recipient closeness+

18.4

4.0

18.3

3.5

.01

Problem focused

2.0

.5

2.2

.4

-.10

Seek social support

1.7

.7

1.9

.6

-.85

Blames self

1.2

.9

1.5

.9

-1.29

Wishful thinking

1.4

.7

1.7

.7

-1.33

Avoidance

1.2

.6

1.4

.4

-1.23

.9

.7

1.0

.7

-.70

Count blessings

2.3

.5

2.3

.6

-.36

Religiosity

1.8

.7

1.9

.7

-.52

Coping strategies

++

Blames others

Person w/dementia characteristics
Female
GMHR

172 56.2

15

83.3

241 79.5

17

94.4

1

5.6

.03*

+++

Excellent/Good
Fair/Poor

.22
62 20.5

Age

86.0

5.7

85.0

6.2

.72

Education

13.4

3.0

13.2

2.3

.28

mMNA

16.5

3.0

17.7

2.7

-1.43

5.6

3.9

6.0

4.2

-.36

216.5

489.9

180.4

146.9

.22

Hours of SURF PWD per year
154.4 970.0
49.2
85.7
+ Total scores range from 6-24
++ Mean scores range from 0-3
+++ Note these covariates were further collapsed because of low frequency in the GMHR cells.
* Significant differences between at p < .05.
** Significant differences between at p < .01.

.45

No. cog stim activities (minimum
of weekly engagement)
Hours of exercise per year
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answer the question. The reported caregiver problem (dichotomous variable of caregiving
as problem or other/none as the problem) was significantly associated with the following
coping strategies: Blames Self (rpb = .251; p < .001); Wishful Thinking (rpb = .153; p <
.001); Avoidance (rps = .211; p < .001); Blames Others (rpb = .200; p < .001).
Based on the exploratory correlations with the dependent variable across visits 1,
3, 5, 7, LMM were used to examine the associations between the following predictors for
the outcomes noted in parentheses: closeness (nutritional status; cognitively stimulating
activities); Seeks Social Support (nutritional status; cognitively stimulating activities);
blames self (physical activities); Wishful Thinking (physical activities; PWD formal
services); Avoidance (nutritional status; PWD formal services); Blames Others
(nutritional status; PWD formal services); Counting Blessings (physical activities; PWD
formal services). Covariates significantly correlated with the dependent variables were
added to the LMMs are as follows: nutritional status (number of other caregivers, coresidence, CG baseline age, PWD GMHR, PWD baseline age, PWD gender, baseline
CDR, and NPI); number of cognitive activities (number of other caregivers, number of
formal services for the CG, co-residence, CG baseline age, level of burden, SSQ number,
SF-12-MC, PWD GMHR, PWD baseline age, PWD gender, baseline CDR, and NPI);
hours of physical activities (residence, CG baseline age, SSQ satisfaction, SF-12-MC,
PWD GMHR, PWD baseline age, baseline CDR, and NPI); and number of formal
activities for the PWD (level of burden, SSQ number, PWD GMHR). A correlation
matrix for the LMM is found in Table 2, with additional matrices of visits 3 through 7 in
Appendix B. Across all of the correlation matrices, the number of cognitively stimulating

Table 2
Visit 1 Bivariate Correlation of Predictor and Outcome Variables

Variables
mMNA

mMNA

Cog.
activities

Phys.
activities

SURFPWD

NPI

SF-12MH

Closeness

Problem
focused

Seek
social
support

Blames
self

Wishful
thinking

Avoidance

Blames
others

Count
blessings

Religiosity

--

Cog. activities

.382**

--

Phys. activities

.104

.003

--

SURF-PWD

.018

.032

-.035

--

NPI

-.237**

.011

.023

--

SF-12-MH

.059

.137*

-.303**

.067

-.193**

Closeness

.112

.310**

-.145

.045

-.088

Problem focused

-.086

-.001

-.067

.109

.103

.102

.150*

--

Seek social support

-.203**

-.162*

-.117

.118

.008

.045

.070

.556**

--

Blames self

-.014

.006

.199*

.047

.078

-.248**

-.115

.331**

.044

--

Wishful thinking

-.071

-.006

.225*

.007

.105

-.365**

-.140*

.334**

.151*

.512**

--

Avoidance

-.113

-.084

.216

.089

.078

-.299**

-.162*

.369**

.122

.650**

.703**

--

Blames others

-.156*

-.137

.105

.019

.150*

-.237**

-.072

.463**

.288**

.496**

.535**

.543**

--

Count blessings

.027

.057

-.197*

.023

-.051

.159*

.114

.566**

.305**

.114

.189**

.158*

.182**

--

Religiosity

-.008

.072

-.105

.008

.020

.012

.165*

.451**

.346**

.055

.066

.001

.143*

.428*

-.283**

-.249**

--

--

*Significant difference at p < .05.
**Significant difference at p < .01.
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activities was significantly associated with closeness at each visit. The number of
cognitively stimulating activities was also associated with seeking social support at
baseline. Nutrition was associated with seeking social support (V1), Blames Others (V1),
Avoidance (V7), and relationship closeness (V7). Hours of physical activity was
associated the emotion-focused coping strategies of blames self (V1), Wishful Thinking
(V1), and Blames Others (V3). Finally, hours spent utilizing formal services was not
associated with any predictor variables, but was associated with counts blessings (V3,
V7), Wishful Thinking (V5), and Avoidance (V5). Among the coping strategies, Problem
Focused coping was significantly correlated (ranging from weak to moderate) with all of
the emotion-focused strategies at visits 1 (r ranging from .331 to .566) and 3 (r ranging
from .289 to .543), and only Seeks Social Support, Avoidance, Blames Others, and
counts blessings at visits 5 (r ranging from .238 to .534) and 7 (r ranging from .428 to
.506).
Many coping strategies were positively correlated with one another, including
Problem Focused strategies and emotion focused strategies. Problem focused coping was
correlated with all of the other coping strategies at baseline: seek social support (r = .556,
p < .001), blames self (r = .346, p < .001), Wishful Thinking (r = .342, p < .001),
Avoidance (r = .379, p < .001), Blames Others (r = .470, p < .001), Counting Blessings (r
= .566, p < .001), and Religiosity (r = .450, p < .001). Additionally, other coping
strategies were significantly correlated: seek social support and Wishful Thinking (r =
.162, p = .016), seek social support and Blames Others (r = .294, p < .001), Counting
Blessings and Wishful Thinking (r = .200, p = .003), Counting Blessings and Avoidance
(r = .164, p = .014), Counting Blessings and Blames Others (r = .187, p = 007), and
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Religiosity and Blames Others (r = .146, p = .038). Similar correlation results were found
at later visits.
Both PWD and caregiver mental health (NPI & SF-12-MC) were significantly
correlated with closeness and coping strategies. Across multiple visits, closeness was
negatively correlated with total NPI (r ranging from -.354 to -.540) and positively
correlated with SF-12-MC (r ranging from .291 to .333). Coping strategies were
correlated with PWD mental health at baseline (Wishful Thinking r = .144, Avoidance r
= .161) as well as CG mental health at multiple visits: blames self (r ≅ -.1 to -.2),
Wishful Thinking (r ≅ -.3 to -.4), Avoidance (r ≅ -.3), Blames Others (r ≅ -.2 to -.4), and
count blessings (r ≅ -.1 to -.4). Table 2 also displays the baseline correlations between
PWD and caregiver mental health with closeness and coping strategies.

PWD-Caregiver Closeness and Associations
with Outcomes Nutrition
In unadjusted linear mixed-effects models, closeness was marginally associated
with mMNA (β = 15.58; p = .097). In the fully adjusted model (see Table 3), the main
effect of closeness was significant (p = .027) and closeness was also significantly
associated with rate of change in mMNA (β = .05; p interaction = .003). Thus, for each
unit increase in closeness, there was a .05-point slower decline per year in mMNA.
Figure 3 shows a plot of high (scores 15-24) vs. low (scores 6-14) closeness, based on the
median split from a model with significant covariates (see next paragraph). To illustrate
change in mMNA by level of closeness, predicted scores for an individual with the
following characteristics were plotted: female, of “good health,” not coresiding with their
CG, having no (‘0’) neuropsychiatric symptoms (NPS), having CDR sum of boxes score
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Table 3
Mixed Models of mMNA
Unadjusted model
───────────────────
95% confidence
lower upper

Fully adjusted model
───────────────────
95%
confidence
lower upper

Parameter

Β

p

Β

p

Intercept

15.58

< .001

14.36

16.80

25.02

< .001

20.56

29.48

-.51

< .001

-.66

-.35

-.98

.001

-1.56

-.39

.05

.097

-.01

.12

-.08

.027

-.16

-.39

.05

.003

.02

.08

1.10

< .001

.57

1.63

Poor

-4.30

.007

-7.43

-1.16

Fair

-3.49

< .001

-4.28

-2.70

Good

-1.66

< .001

-2.34

-.98

.67

.020

.11

1.25

Time (years)
Closeness
Time*Closeness
Co-residence (compared to not coresiding)
PWD GMHR (compared to excellent)

PWD Male (compared to female)
BL CDR

-.12

.001

-.19

-.05

NPI-12

-.06

< .001

-.08

-.04

of 4.5 (corresponds to mild dementia rating; O’Bryant et al., 2008).
Several covariates were significantly associated with mMNA. PWD with
coresiding caregivers had a 1.10-point higher mMNA score compared to PWD whose
caregivers did not co-reside and males had a .67 higher mMNA compared to females.
PWD in worse health than those in excellent health had lower mMNA scores, for
example, those in “poor” health had a 4.30 lower mMNA score than persons in
“excellent” health; more severe dementia (β = -0.12, p = .001); and more severe
neuropsychiatric symptoms (β = -0.06, p < .001) were each associated with worse
mMNA scores (see Table 3).
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Nutritional Status (mMNA)
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Low Closeness (6-14)

10

High Closness (15-24)
8
6
4
2
0
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2
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7

8

9

10

Time (years)

Figure 3. Association between closeness and nutritional status over time.

Cognitively Stimulating Activities
In linear mixed effects models, CG-PWD relationship closeness was significantly
associated with greater PWD engagement in the number of cognitively stimulating
activities (β = 0.13; p < .001). A time2 term was also significant, suggesting a curvilinear
change in stimulating activities over time (see Figure 4). Figure 4 shows a plot of high
closeness (scores 15-24) vs. low closeness (scores 6-14), based on the median split from a
model with significant covariates. To illustrate change in the number of cognitively
stimulating activities by level of closeness, predicted scores for an individual with the
following characteristics were plotted: mean baseline age (84.6); having no (‘0’)

25

Number of Cognitively Stimulating Activities

9
Low Closeness (6-14)

8

High Closeness (15-24)
7
6
5
4
3
2
1
0
Baseline

1

2

3

4

5

6

7

8

9

10

Time (years)

Figure 4. Closeness and cognitively stimulating activities plot over time.

neuropsychiatric symptoms; having CDR sum of boxes score of 4.5 (mild dementia
rating). Overall, engagement in cognitively stimulating activities declined over time and
those with high closeness scores engaging in a higher number of activities.
A few covariates were significantly associated with a decrease in the number of
cognitively stimulating activities; increasing age (β = -0.13, p < .001), more severe
dementia (β = -0.36, p < .001), and more severe neuropsychiatric symptoms (β = -0.06, p
< .001). Table 4 displays the results of the unadjusted and fully adjusted models.

Coping Strategies and Associations with
Outcomes Physical Activity
In bivariate correlations, only Wishful Thinking and counts blessings coping
strategies were significantly associated with hours of physical activity per year. Results
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Table 4
Mixed Models of Engagement in Cognitive Stimulating Activities
Unadjusted model
────────────────────────
Parameter
Intercept

β

p

95% confidence
lower upper

Fully adjusted model
───────────────────────
β

p

95% confidence
lower upper

1.39

.045

-.03

2.76

18.17

<.001

13.07

23.27

Time (years)

-1.15

<.001

-1.41

-.88

-1.07

<.001

-1.35

-.79

Time2 (years)

.09

<.001

.04

.14

.07

.010

.02

.12

Closeness

.24

<.001

.17

.31

.13

<.001

.06

.20

BL PWD Age

-.13

<.001

-.19

-.08

BL CDR

-.36

<.001

-.43

-.28

NPI-12

-.06

<.001

-.08

-.04

of LMM found that each unit increase in Wishful Thinking was associated with a 92-hour
higher annual exercise time, and in a separate model, each unit increase in counts
blessings was associated with an approximately 83-hour lower annual exercise time.
When adding in SF-12-MC as a covariate, Wishful Thinking and counts blessings coping
strategies both became nonsignificant (see Table 5). In the models, higher SF-12-MC
(better mental health) was associated with approximately an 8-hour lower amount of time
spent in physical activities. Among the covariates, neuropsychiatric symptoms were also
found to be significant, with a 1-point increase in neuropsychiatric symptoms being
associated with approximately a 6-hour increase annual exercise time. WCCLR problem
was not significant as a covariate in these analyses. Figure 5 shows a plot of the
curvilinear change in yearly exercise over time based on MC-SF-12 scores: mean (4059.9), high/better mental health (≥ 60), and low/worse mental health (≤ 39.9).

Subsample of WCCLR Caregiving Problem
The subsample of caregivers who identified caregiving as the problem on the

Table 5
Mixed Models of Hours of Physical Activity per Year
Unadjusted model for Wishful
Thinking
─────────────────────
95% confidence
lower upper

Fully adjusted model for Wishful
Thinking
──────────────────

p

95% confidence
lower upper

538.88

.001

211.92

-41.13

-93.75

.002 -152.01

9.76

31.81

18.48

.002

23.93

160.83

.227

Parameter

β

p

Intercept

114.10

.080

-13.55

241.75

Time (years)

-95.94

.001

-150.75

Time2 (years)

20.78

<.001

Wishful
thinking

92.38

.008

β

45.38

SF-12-MC

95% confidence
lower upper

β

p

865.84

425.25

<.001

225.17

-35.48

-77.564

.001

7.09

29.88

15.21

-28.50

119.26

-82.86

Count
blessings
NPI

Unadjusted model for counts
Blessings
──────────────────

Fully adjusted model for counts
blessings
─────────────────────

β

p

625.32

687.80

<.001

-122.69

-32.38

-75.98

.001

6.71

23.71

13.41

.047

-164.46

-1.27

-42.60

95% confidence
lower upper
401.75

973.85

.002 -123.43

-28.54

.003

4.720

22.11

.322 -127.20

41.99

5.75

.009

1.47

10.02

5.69

.004

1.77

9.60

-8.18

.002

-13.40

-2.96

-8.04

.001

-12.80

-3.29
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WCCLR were further analyzed. In the LMMs, neither Wishful Thinking nor Counts
Blessings were significantly associated with physical activity. In bivariate correlations,
none of the coping strategies were significantly correlated with physical activity.

800

Hours of Physical Activty per Year

700
600
500
400
300
Mean SF-12 (40-59.9)

200

Low SF-12 (≤39.9)
100

High SF-12 (≥60)

0
Baseline

1

2

3

4

5

6

Time (years)

Figure 5. SF-12 and hours of physical activity plot over time.

Use of Formal Services for the PWD
Coping strategies of Wishful Thinking, Avoidance, and Counts Blessings were
significantly correlated with the use of formal services for the PWD. In the LMM, none
of these coping strategies were significantly associated with annual hours of formal
services used by the PWD (see Table 6).
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Table 6
Mixed Models for Hours of Formal Services for the Person with Dementia
Wishful thinking model
───────────────────
Parameter

Β

Intercept

193.87

.018

-9.59
-34.08

Time (years)
Wishful
thinking
Avoidance

p

95% confidence
lower upper

Avoidance model
───────────────────
Β

p

95% confidence
lower upper

Counts blessings model
───────────────────
Β

33.21

354.54

118.34

.131

-35.53

272.22

175.04

.585

-44.06

24.89

-7.30

.674

-41.43

26.82

-6.22

.492

-131.53

63.37
15.82

.783

-97.06

128.70

Counts
blessings

-18.36

p

95% confidence
lower upper

.227 -109.37
.703

459.44

-38.27

25.83

.763 -137.95

101.24

Discussion

Closer CG-PWD relationships strategies were associated with care management
strategies that previously have been associated with better PWD outcomes. Specifically,
closer CG-PWD relationships were associated with better PWD nutritional status and
engagement in number of cognitively stimulating activities. Assuming that PWD’s
nutritional intake and activities are guided by caregivers, these results support hypotheses
that closer relationships, in general, are associated with more positive care environments.
Previous research has shown closer relationships as being associated with slower rate of
dementia progression (Norton et al., 2009) and improved quality of life in the PWD
(Burgener & Twigg, 2002). Better nutritional status and greater engagement in
cognitively stimulating activities are nonpharmacological approaches that are associated
with slower dementia progression as well as being factors that affect the PWD’s quality
of life (Cheng et al., 2014; Orrell et al., 2014; Sanders et al., 2016; Treiber et al., 2011).
Importantly, relationship closeness may be addressed as a point of intervention,
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for example though CG education and counseling and may result in improvements in the
quality of the care environment. A recent RCT that enrolled 356 PWD and their
caregivers from 8 different sites across the United Kingdom utilized Cognitive
Stimulation Therapy, a group psychosocial intervention where PWD receive mental
stimulation for a range of cognitive skills to affect the caregiver-care recipient
relationship. Results showed that Cognitive Simulation Therapy improved the quality of
relationship between the PWD and the CG, as well as the caregiver’s quality of life
(Orrell et al., 2017). Although in this study, PWD outcomes were not examined, this
therapy provides a means to improve the CG-PWD relationship.
Studying the nature of the CG-CR relationship is an important endeavor not only
for improved quality of life of the PWD, but also for a number of other factors relating to
the dyad. In the DPS cohort, closer CG-CR relationships earlier in the course
of dementia were associated with better caregiver mental health (SF-12-MC) and lower
depression, however, they were also associated with a decline in mental health and
caregiver affect over time (Fauth et al., 2012). Caregiver mental health is an important
factor that may affect not only affect caregiver outcomes (Fauth et al., 2012) but also
arguably care management activities and the care-recipient. More research is needed to
establish effective interventions that address relationship concerns and the well-being of
both individuals of the dyad. Promoting optimal functioning for both caregivers and carerecipients may result in a reduction in caregiver burden, enhance care-recipient outcomes,
and ultimately have positive impacts in societal costs.
Wishful thinking and counts blessings coping strategies were associated with
physical activity but became non-significant with the inclusion of caregiver mental
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health. Contrary to expectation, higher caregiver mental health as assessed with the SF-12
was negatively associated with hours of annual physical activity. In this sample, the SF12-MC was negatively associated with Wishful Thinking (r = -.365; p < .001) at the
baseline visit, consistent with another study showing that anxiety and depression was
associated with use of Wishful Thinking in spouses of PWD, psychiatric patients, and
medical students (Vitaliano, 1985). Similarly, the SF-12-MC showed a weak positive
correlation with Counting Blessings (r = .159; p = .014) at the baseline visit, with higher
mental health scores being correlated with more use of the Counting Blessings coping
strategy. Our results suggest that caregiver mental health is a significant factor that may
affect caregiving activities. The underlying mechanisms for this finding (higher mental
health scores were associated with less physical activity in the PWD) are unclear and may
be the result of some unexamined factor. Future research is needed to examine how
caregiver’s mental health impacts the care environment, but the current results suggest it
is an important variable.
The use of the Problem Focused coping strategy has previously been found to be
associated with slower cognitive decline as well as improved daily functioning in PWD
(Tschanz et al., 2011). However, the use of this strategy was not associated with
caregiver factors examined in the present study. Use of formal services for the PWD was
not associated with any of the coping strategies in bivariate correlations. Caregiver
burden was associated with a 38-hour increase in use of formal services for the PWD per
year. Similar results were found in a study of 451 PWD-CG dyads from eight European
countries; CG’s who were experiencing high strain and burden were more likely to utilize
formal services (e.g., help at home for personal care or social aspects; Kerpershoek et al.,
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2018).
Less information is available on ways to intervene with coping strategies with
caregivers. Cognitive Behavioral Therapy (CBT) and psychoeducation have been
associated with reducing the stress in dementia caregivers. A meta-analysis of 12 studies
found that CBT administered to dementia caregivers was associated with a decrease in
caregiver burden and distress (Kaddour, Kishita, & Schaller, 2018). A quasi-experimental
intervention of a psychoeducation group, focusing on (1) appraisal of stressful situations
and (2) coping strategies, of 26 informal dementia caregivers of “French-speaking
Switzerland” also found improvements in psychological burden and caregiver distress
(Pihet & Kipfer, 2018). How this intervention may affect care management strategies has
not been examined.
An avenue for future research is to further evaluate coping strategies as
constructs. Some research has suggested that some coping strategies are viewed as
“positive” (i.e., Problem Focused) while some are viewed as “negative” (i.e., blames self;
Gilhooly et al., 2016), while other research notes that coping styles are not inherently
“positive” or “negative,” instead they may have positive or negative repercussions
depending on the situation (Folkman & Moskowitz, 2007). The current study found that
the coping strategies were significantly correlated with each other, problem-focused and
emotion-focused as well as potentially “negative” and “positive” coping strategies being
correlated with each other. A challenge in studying stress and coping is the lack of a
standard conceptualization or method to assess coping strategies. Clarifying the nature of
coping strategies that optimize outcomes for both caregiver and care-recipients at various
points of the illness may help inform effective psychoeducational and skills-based
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interventions. If administered in a group format, the interventions may be cost effective
and also provide an additional benefit of peer support to caregivers.
The current study’s strengths include its population-based for greater
generalizability for PWD and caregiver dyads living in the community than those
presenting to medical clinics. The longitudinal study allowed for an examination of
caregiving and associations with selected variables over 10 years. Additionally, DPS had
high initial enrollment (87%; Piercy et al., 2013) and participation rates at follow-up (95100% excluding nonparticipation due to death). Conversely, a potential limitation of this
study is that the results are not causal due to the observational nature of the study. Also,
this study was only able to examine portions of the care environment and many factors
impacting the caregiver were not examined (i.e., other informal caregiver supports and
caregiver family structure). Caregiving activities were also inferred from PWD activities;
not examined were other activities such as access to medical care and social stimulation.
It is also noteworthy that few CGs endorsed the use of formal services, limiting power to
detect associations with the caregiver constructs examined.
In summary, this study found that CG-CR relationship closeness was associated
with the PWD’s well-being, specifically in nutritional status and engagement in
cognitively stimulating activities. Closer caregivers may be better able to engage their
care recipients in activities that promote better nutritional status and cognitive
stimulation, two factors associated with better care recipient outcomes (Cheng et al.,
2014; Orrell et al., 2014; Sanders et al., 2016; Treiber et al., 2011).
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CHAPTER III
STUDY 2: CAREGIVER COPING AND CAREGIVER-CARE RECIPIENT
RELATIONSHIP CLOSENESS: ASSOCIATION WITH
COGNITIVE OUTCOMES

Introduction

Many factors have been associated with rate of cognitive decline and dementia
progression in Alzheimer’s disease (AD) and related disorders (ADRD). Among the nonmodifiable factors are female sex (Tschanz et al., 2011), earlier disease onset (Tschanz et
al., 2011), presence of the ε4 allele of Apolipoprotein E gene (Hayden et al., 2010;
Peterson et al., 2014), and having a family history of AD (Hayden et al., 2010). Other
research has identified potentially modifiable factors being associated with cognitive
decline in ADRD including being in worse overall health (Leoutsakos et al., 2012),
having vascular risk factors or conditions (MacDonald, Karlsson, Fratiglioni, &
Backman, 2011; Viticchi et al., 2012), smoking (Lo, Pachana, Byrne, & Sachdev, 2012;
Viticchi et al., 2012), sleep disturbance (Viticchi et al., 2012), and exhibiting more
neuropsychiatric symptoms (Gabryelewicz et al., 2007; Gulpers et al., 2016; Peters et al.,
2013). The biopsychosocial model of dementia progression describes how certain aspects
of dementia are beyond the control of the individual and their environment (fixed), while
other aspects can be influenced and potentially altered to improve outcomes (tractable)
(Spector & Orrell, 2010). Tractable factors such as treatment or prevention of health
conditions or lifestyle interventions, may impact the person with dementia (PWD) to
influence the rate of the progression of dementia and ultimately outcomes such as
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institutionalization or death (Spector & Orrell, 2010). These tractable or malleable
factors are significant not only for the potential benefit of PWD, but also for their
caregivers, and other stake holders. An illustration of this concept is seen with the
observation that vascular risk factors and conditions (biological tractable factors) are
associated with worse cognitive and functional decline in AD (Mielke et al., 2007) and
factors that improve vascular conditions including cardiovascular medications
(Rosenberg et al., 2008), maintaining a healthy diet (Sanders et al., 2016; Wengreen et
al., 2013), and participating in exercise (Cyarto et al., 2010) are associated with better
outcomes for ADRD or risk for AD. A hypothetical psychological tractable factor is
cognitive ability. A lifestyle behavior that might improve this ability may be engagement
in cognitively stimulating activities (Orrell et al., 2014; Vidovich, Shaw, Flicker, &
Almeida, 2011).
Factors in the care environment and caregiver attributes have been associated with
cognitive decline in PWDs. For example, the personality trait of neuroticism in caregivers
has been associated with greater cognitive decline in care-recipients (Norton et al., 2013),
whereas the use of “Problem Focused” and “counts blessings” coping strategies has been
associated with slower cognitive decline (Tschanz et al., 2013), and “Problem Focused,”
“Seeks Social Support,” and “Wishful Thinking” with better functional ratings (Tschanz
et al., 2013) in PWD. Caregiver-care recipient relationship closeness is another factor that
has been associated with PWD outcomes, with closer relationships being associated with
slower cognitive decline in persons with AD (Norton et al., 2009). Both closeness and
coping can be conceptualized as tractable factors in the biopsychosocial model (Spector
& Orrell, 2010), and both may impact care management strategies (see Study 1), and
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potentially PWD outcomes. An illustrative example involving closeness for instance, may
involve a caregiver with a close relationship to the PWD using their knowledge of the
care-recipient’s interests to structure and provide an enriched care environment that
includes engagement of cognitively stimulating activities and physical exercise, and
maintenance of good nutritional status, each of which have previously been associated
with better outcomes in PWD (Cheng et al., 2014; Cyarto et al., 2010; Holthoff et al.,
2015; Orrell et al., 2014; Sanders et al., 2016; Treiber et al., 2011; Wengreen et al., 2013;
Yágüez et al., 2011).
While previous studies have demonstrated closeness and coping are predictive of
global cognitive outcomes in PWD, not yet examined are whether these caregiver factors
differentially affect individual cognitive domains and potential mechanisms (e.g, care
management strategies). The current study addresses both gaps in the literature in
examining the association between the caregiver factors (closeness and coping) and
specific cognitive domains of memory, visuospatial skills, verbal abilities, attention, and
processing speed and whether the associations are mediated through inferred care
management strategies identified in Study 1. It was hypothesized that closer relationship
closeness and more adaptive caregiver coping strategies (e.g., Problem Focused coping)
would be associated with better cognitive outcomes in the PWD. It was also hypothesized
that maladaptive caregiver coping strategies (e.g., blames self) would be associated with
worse cognitive outcomes in the PWD. Finally, incorporating the findings from Study 1,
the role of mMNA and cognitively stimulating activities was examined as mediating the
relationship between closeness and neuropsychological outcomes as well as physical
activity mediating the relationship between the coping strategies (Wishful Thinking and
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counts blessing) and neuropsychological outcomes.

Method

Sample
This study used extant data from the Dementia Progression Study (DPS; 20022013), an ancillary study to the Cache County Cache County Study on Memory in Aging
(CCSMA; 1995-2007). CCSMA was a longitudinal, population-based study that
evaluated prevalence, incidence, and risk factors of dementia in permanent residents aged
65 years or older of Cache County, Utah, a county that has been recognized for its
residents’ longevity (Breitner et al., 1999). CCSMA enrolled 5,092 (89.7%) of the
eligible individuals in the county in Wave 1, and subsequently conducted three additional
triennial waves of dementia screening and evaluation. The stages of dementia
ascertainment have been reported elsewhere (Breitner et al., 1999; Miech et al., 2002),
and are described briefly. In the first stage of dementia screening, participants were given
the Modified Mini-Mental State Examination (3MS; Breitner et al., 1999). If a
participant’s 3MS score was below 87 or if he/she was in the designated subsample to
complete all evaluation stages, a knowledgeable informant completed a dementia
questionnaire (DQ), a semistructured interview of the symptoms of dementia and medical
history. The DQ interview was rated for degree of cognitive impairment by a
neuropsychologist and geriatric psychiatrist. Participants with ratings of “questionable”
or “probable” dementia (Wave 1; Breitner et al., 1999) or “moderate impairment,”
“questionable,” or “probable” dementia (Wave 2; Miech et al., 2002) were asked to
undergo a clinical assessment, which was conducted by a research nurse and
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psychometrist (Breitner et al., 1999; Miech et al., 2002). The clinical assessment
consisted of obtaining medical and medication history from a knowledgeable informant
and conducting a physical examination and neuropsychological assessment with the
participant (Breitner et al., 1999). The clinical assessment results were reviewed in a case
conference by a neuropsychologist, geriatric psychiatrist, and examining nurse and
psychometrist, in which a preliminary determination of cognitive status was made.
A diagnosis of dementia was given if criteria from the Diagnostic and Statistical
Manual-III-R (APA, 1987) was met. Persons meeting the criteria for dementia or
prodromal AD were invited to complete an MRI scan of the brain and standard laboratory
tests for dementia as well as a follow-up clinical assessment 18 months later and
physician exam (dementia only; Breitner et al., 1999). Final cognitive status and
diagnoses of dementia type were based on expert review by a panel of geriatric
psychiatrists, neurologists, neuropsychologists and a cognitive neuroscientist of all
clinical data (clinical assessments, physician exam, MRI and laboratory results (Breitner
et al., 1999). A diagnosis of AD was assigned if criteria from the National Institute of
Neurological and Communicative Diseases and Stroke-Alzheimer’s Disease and Related
Disorders Association (NINCDS-ADRDA) was met (Mckhann et al., 2008). A Vascular
Dementia (VaD) diagnosis was assigned based on criteria from the National Institute of
Neurological Disorders and Stroke-Association Internationale pour la Recherche et
l’Enseignement en Neurosciences (NINDS-AIREN; Mckhann et al., 2008). Diagnoses of
other dementias followed standard research criteria.
The CCSMA identified 942 cases of dementia from the four waves conducted in
1995, 1998, 2002, and 2005 according to the protocol described above, with the
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exception of modifications to the cut-off points on the 3MS and exclusion of the DQ
stage in Waves 3 and 4. Persons with incident dementia identified in the CCSMA waves
were invited to enroll in the DPS (2002-2013; Tschanz et al., 2011), a study which
examined caregiver and care-recipient factors that affected the rate of dementia
progression in persons with AD and other dementias. Figure 6 displays the DPS
enrollment flowchart, starting with the 5,092 participants in CCSMA. DPS in-home
evaluations of the participants and their caregivers were conducted approximately every 6
to 8 months by a research nurse and psychometrist (Tschanz et al., 2011) and consisted of
neuropsychological assessment, brief neurological and physical examination, and
assessment of adult daily living activities (ADLs) with the person with dementia. A
caregiver completed an interview about the PWDs health and medications, psychiatric
symptoms, engagement in physical and cognitive activities, nutritional status and
wellbeing. The caregiver was also interviewed about care practices (e.g., physical
activities, cognitively stimulating activities, and nutrition), coping strategies, relationship
closeness, use of formal services and social support (Fauth et al., 2012; Norton et al.,
2009; Piercy et al., 2013; Tschanz et al., 2011). Due to the extensive number of
questionnaires, a subset of instruments was administered annually at alternating visits.
The Institutional Review Boards of Utah State University and the Johns Hopkins
University approved all study procedures.
The current research study’s data are comprised of DPS PWD and their caregivers
(N = 328) and examines the associations between caregiver factors and cognitive
domains, as well as, caregiving activities as mediators and covariates based on the
biopsychosocial model.
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7 Refused

5,092 Enrolled in
CCMS

487 Prevalent
Dementia

41 Refusal due to Poor
Health

455 Incident Dementia
(Recruited for DPS)

77 Deceased

942 Identified with
Dementia

2 Moved

328 Enrolled in DPS

Figure 6. Study 2: Dementia progression study enrollment.

Predictor Variables-Caregiver Closeness
and Coping Strategies
Closeness was assessed by the Whitlach Scale of Relationship Closeness (WSRC;
Noelker, 1996; Whitlatch et al., 2001). The scale asked caregivers to rate the current
caregiver-care recipient relationship on six items. Each item (e.g., “My relationship with
my relative has always been close”) was rated according to a 4-point Likert scale
regarding the degree to which the caregiver agreed (“strongly agree,” “agree,” “disagree,”
and “strongly disagree”; Whitlatch et al., 2001). For this project, total scores were used in
statistical analyses, with total scores ranging from 6-24 (higher scores meaning a closer
relationship; Noelker, 1996; Whitlatch et al., 2001).
Coping strategies were assessed by the Ways of Coping Checklist-Revised
(WCCLR; Vitaliano, 1985). The WCCLR asked the caregiver to think of a problem they
currently had and then to answer 57 items about their use of coping strategies in how they
coped or dealt with that problem, which included eight coping scales (1) Problem
Focused, (2) Seeks Social Support, (3) Avoidance, (4) Wishful Thinking, (5) Blames
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Others, (6) Blames Self, (7) Counting Blessings, and (8) Religious coping (Vitaliano,
1985). Each item (e.g., “talked to someone about how I was feeling” and “came up with a
couple of different solutions to my problem”) was rated according to the frequency of use
along a 4-point Likert scale (never, rarely, sometimes, or regularly) (Vitaliano, 1985). As
with previous use of this scale in this sample, this study allowed for 10% missing items
within a scale (Tschanz et al., 2013), and expressed scale scores as the mean of all items
within the scale.

Outcome Variables: Neuropsychological Tests
Multiple cognitive domains were assessed including memory, visuospatial skills,
verbal abilities (expressive language), attention, and processing speed. Verbal memory
was assessed using the Consortium to Establish a Registry for Alzheimer's Disease
(CERAD) Word List Memory task (WLM; Morris, Mohs, Rogers, Fillenbaum, &
Heyman, 1988). The WLM consisted of presenting a list of 10 words and having the
PWD recall the list of 10 words in three trials (immediate recall), followed by having the
PWD recall the words after approximately a 5-minute delay (delayed recall), and a
recognition task of the words (recognition; Morris et al., 1988). In this study, scores were
calculated as follows: word list learning = sum of the 3 learning trials (maximum of 30),
delayed recall = total recall after delay (maximum of 10), and recognition recall
(correctly identifying the 10 words presented in the list and not endorsing 10 words that
were not presented on the original list) = maximum of 20 total points.
Visuospatial skills and visual memory were measured by the CERAD
Construction Praxis (CP; Morris et al., 1988). CP involved the person with dementia
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drawing four figures of increasing complexity, recalling those figures after a brief delay,
and then completing a recognition task. Scores were calculated by adding correct
answers. Maximum scores on the CP = 11, CP delayed recall = 11 and CP-recognition =
4.
Short term auditory and working memory were measured by the Wechsler Adult
Intelligence Scale-III-Digit Span (WAIS-III-DS; Wechsler, 1997). WAIS-III-DS forward
assessed short term auditory working memory and involved immediately recalling a
series of numbers, while WAIS-III-DS backward assessed auditory working memory and
involved the participant mentally manipulating and recalling a series of numbers in
reverse order of presentation (Wechsler, 1997). Scores were calculated for each correct
item (Wechsler, 1997).
The Reitan Trail Making Test (TMT; Reitan, 1955) assessed the participants
processing speed and divided attention. TMT consists of two tasks: (1) Trails A involves
visually searching and connecting numbers as fast as possible, and (2) Trails B had
participants switch between connecting numbers and letters as fast as possible. TMT is
scored by timing how long it takes the participant to complete each task.
Phonemic and sematic verbal fluency was measured by a Controlled Oral Word
Association test (COWA; Benton, 1994) and CERAD Animal Fluency task (AF;
Goodglass & Kaplan, 1983). These tasks involved the participants naming as many words
that started with a certain letter (COWA) or category (animals) in 1 minute, with scores
being the total number of correct answers.
Verbal abilities of confrontational word retrieval were measured by the Boston
Naming Test-30 (BNT; Morris et al., 1988). The BNT required the participants to
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spontaneously name 30 pictures, with scores calculated by adding the correct answers.

Mediators
Only significant variables, identified from Study 1 were used as mediators in the
current study including cognitively stimulating activities, physical activities, and
nutrition. Cognitively stimulating activities were assessed by using an adaptation of the
Lifestyle Activities Questionnaire (Yágüez et al., 2011;), adapted from (Schneider et al.,
2003). Similar to prior work in the DPS (Yágüez et al., 2011), scores were calculated
when the PWD engaged in active cognitively stimulating activities (e.g., completing
crossword puzzles and reading) at least weekly and excluded “passive” activities (i.e.,
gardening, music listening, listening to the radio, and watching television).
Engagement in physical activity (PA) was measured by six-items that were asked
to the caregiver on odd numbered visits. The questionnaire queried the physical activities
the PWD engaged in during the past year (e.g., walking for exercise and doing garden or
lawn work). If the PWD engaged in the physical activity, the frequency and duration of
time spent doing the activity was recorded. Physical activity scores were created by sum
of minutes the PWD engaged in the physical activity over the course of the year and was
subsequently converted to hours by dividing the total by 60.
Overall nutritional status was assessed by a modified version of the Mini
Nutritional Assessment (mMNA; Guigoz et al., 1994; Sanders et al., 2016; see Appendix
A for the mMNA items derived from the DPS). The mMNA is a brief measure that is
based on anthropometric measures (e.g., BMI), overall health and mobility, and short
dietary assessment (e.g., frequency of protein, fruits, and vegetables intake; Sanders et
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al., 2016). Unlike the original instrument, the mMNA excludes the PWD’s subjective
view of their own nutritional, health status and psychiatric status due to questionable
reliability and validity of responses. Also, excluded were the presence of skin ulcers and
calf-circumference, which were not assessed in the DPS. The mMNA has a 22-point
maximum score, with the total score used in the statistical analyses.

Covariates
Only significant covariates identified from Study 1 were used in the current study,
with the Table 7 showing the details of the covariates used in each mediation model.
Several PWD factors that may affect the primary associations between predictor and
outcome variables, include age, gender, co-residence, baseline dementia severity,
caregiver mental health (Medical Outcome Study – Short Form 12 Mental Health
Component), neuropsychiatric symptoms, and overall health. For instance, co-residence
with the caregiver may impact the amount of care management activities the PWD
engages in.
Medical Outcome Study--Short Form 12 mental health component (SF-12-MC;
Ware et al., 1996), an overall assessment of the caregivers’ functional (health) status was

Table 7
Covariates Used for Each Mediation Model

Nutrition

Cognitively stimulating
activities
Physical activity

Co-residence

PWD Age

NPI

PWD GMHR

NPI

SF-12-MC

PWD Gender
NPI
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associated with hours of physical activity. The SF-12-MC examined the extent to which
normal and daily roles are affected by physical and emotional experiences (Ware et al.,
1996), with scores being standardized and higher scores equal better mental health.
Psychometric properties of the SF-12 have been previously reported (Ware et al., 1996).
The type and severity of neuropsychiatric symptoms experienced over the past
month was measured by the 12-domain Neuropsychiatric Inventory (NPI; Cummings et
al., 1994). The NPI was administered to the caregiver at each visit and evaluated the
frequency and severity of the following domains: delusions, hallucinations, dysphoria,
anxiety, apathy, agitation, irritability, euphoria, disinhibition, aberrant motor behavior,
sleep and appetite. Frequency and severity ratings were totaled across all 12 domains to
yield a total NPI score (0 to 144).
Overall health status of the PWD was assessed using the General Medical Health
Rating (GMHR; Lyketsos et al., 1999). This global health rating (“excellent” = 4, “good”
= 3, “fair” = 2, or “poor” = 1) is based on information obtained at each visit from the
medical interviews conducted by the research nurse, a review of medications and
physical and neurological exams (Lyketsos et al., 2005).

Statistical Analysis
Separate linear mixed effect models (LMM) were used to examine the association
between caregiver factors of closeness and coping strategy (independent variable) and
cognitive outcomes (dependent variables). Only significant correlations between the
neuropsychological outcomes and closeness and coping (at visit 1) were tested in the
LMM. Each independent variable (i.e., closeness, Wishful Thinking, Problem Focused,
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etc.) was examined separately with each neuropsychological outcome. Covariates used in
the LMM included gender, education, dementia type, and WCCLR problem. The
WCCLR problem was used as a dichotomous covariate for the models that included
coping strategies as the independent variable: (1) identified dementia caregiving as the
problem or (2) other or no problem. Model fit was assessed using -2 log likelihood,
which compared more complex models (adding covariates sequentially) to less complex
models (lacking covariates) to establish the final model. Significance level for model fit
was p < 0.05.
Mediational analyses were then used to examine if cognitively stimulating
activities, nutritional status, and hours of physical activity mediated the associations
between caregiver factors of closeness and coping (predictor or independent variable) and
neuropsychological outcomes (outcome or dependent variable). Baseline measurements
of the covariates were used and only the significant covariates identified in the LMM’s of
Study 1 were used in the present study, with the exception of dementia severity; this
variable was not included in the models due to being significantly correlated with
neuropsychological outcomes.
To test for mediational effects between significant associations between caregiver
factors and cognitive outcomes, the approach described by Hayes (2018) was used.
Previously, mediational analyses were tested by (1) evaluating the pathway that leads
from X to Y without passing through the mediator (the direct effect), (2) then testing the
pathway from X to Y through the mediator (the indirect effect), and (3) finally
determining if the direct effect became not significant with the mediator added to the
model (Hayes, 2018). As recommended by Hayes, the approach in the present study
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examined the relationship and pathway between the predictor variable (PV) and the
mediator (MV), as well as, the outcome variable (OV) and the MV (see Figure 7), using a
bootstrapping approach. Bootstrapping involves repeatedly taking random samples of
cases (with replacement) from the original sample (Jose, 2016). Upper and lower
confidence intervals are then created based on the distribution of resamplings (Jose,
2016). A significant mediation is then determined by whether the bootstrap 95%
confidence interval includes 0, in which case the mediation effect would be not
significant (Hayes, 2018).

Figure 7. Mediation diagram.
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Mediation models are ideal with longitudinal data because having the PV, MV,
and OV measured at different time points can help establish causality (Jose, 2016). In this
study, the PV’s (determined in Study 1 and analyses conducted with NP outcomes) are
closeness and coping, the OV’s are the neuropsychological assessments, and the MV’s
are cognitive stimulating activities, physical exercise, and nutritional status. Based on the
schedule of data collection (WCCLR being collected at odd visits), the PV measure used
was from visit 1 DPS data, the MV (nutritional status) from visit 3 and OV from visit 5,
as suggested by Jose. This was also the approach taken for the other PCs, MVs and OVs
examined as displayed in Figure 4, with the arrows demonstrating the outputs from the
model (PV-OV), (MV-OV), and (PV-MV-OV). Covariates were added after the initial
effects were run and illustrated in the figure by the dotted lines. Multiple regression
models using SPSS PROCESS software was run to examine associations with covariates.
Evidence of mediation was accepted if the 95% bootstrap confidence interval did not
include 0.

Results

Sample Characteristics
Three hundred twenty-eight CG-PWD dyads were identified from the CCSMA
and enrolled into the DPS. Data were restricted to only that provided by the key
caregivers (N = 306 at baseline) at each visit. Excluded were data provided by nonkey
caregivers (N = 18 at baseline) and four PWD participants who never had a key CG serve
for them. Baseline characteristics between the included dataset (Key CG gave data)
versus excluded (other CG gave data) is shown in Table 8. Fishers exact test showed a
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Table 8
Baseline Characteristics of Key Caregivers Versus Other Caregivers

Characteristics

Key caregivers (N = 306)
───────────────

Other caregivers (N = 18)
────────────────

N

N

%

16

88.9

%

M

SD

Education

14.3

Closeness
SF-12-MC

2

Fisher’s
exact p
value

M

SD

t

2.4

14.7

2.2

18.4

4.0

18.3

3.5

.01

50.3

9.5

51.9

9.2

-.74

Caregiver characteristics
Female

232 75.8

.26

Person w/dementia characteristics
Female

172 56.2

15

83.3

241 79.5

17

94.4

1

5.6

.03*

GMHR+
Excellent/Good
Fair/Poor

.22
62 20.5

Age

86.0

5.7

85.0

6.2

Education

13.4

3.0

13.2

2.3

.28

mMNA

16.5

3.0

17.7

2.7

-1.43

5.6

3.9

6.0

4.2

-.36

No. Cog Stim Activities (minimum
of weekly engagement)
Hours/Year of Exercise

.72

216.5

489.9

180.4

146.9

.76

BNT

15.9

7.7

17.2

7.7

-.66

Animal Fluency

10.1

5.2

12.6

4.3

-1.92

COWA

8.0

-1.61

20.9

13.1

26.3

Constructional Praxis

8.3

2.8

9.2

Construction P. Delayed

2.8

2.6

2.9

1.8

Digit Span Forward

7.3

2.5

7.6

2.5

-.50

Digit Span Backwards

3.6

1.9

4.9

1.0

-2.77*

Trails A

122.4

94.1

76.6

38.1

1.68

Trails B

246.9

71.3

238.1

70.4

.38

9.5

5.0

12.0

4.2

-1.98*

1.6

1.7

2.1

1.7

-1.03

14.8

5.8

17.9

1.8

-2.13*

WLM
WLM Recall
WLM Recognition

.72

-1.10
-.02

+ Note these covariates were further collapsed because of low frequency in the GMHR cells.
* Significant differences between at p < .05.
** Significant differences between at p < .01.

significant difference between the PWD gender with those excluded being predominately
females (17% male, 83% female) compared to those included in the current analyses
(44% male, 56% female). A majority of neuropsychological outcomes did not show a
significant difference between included and excluded datasets, with the exception of
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DSB, WLM, WLM-Recognition, whose mean scores were higher in those excluded from
analyses. Of key caregivers, 23.9% (n = 73) viewed the caregiver role as their stressor,
followed by problems with family or friends (15%), their own physical/mental/cognitive
health (12.7%), other problems or issues (8.2%), and financial issues (5.9%).
Approximately 34.3% of caregivers reported they did not have a stressor or did not
answer the question.

Closeness and Neuropsychological Outcomes
In unadjusted LMMs, closeness was significantly associated with category verbal
fluency (AF), short term auditory memory and auditory working memory (DSF, DSB),
and immediate verbal memory (WLM; see Table 9 for unadjusted and fully adjusted
models). In the fully adjusted model for AF, the main effect of closeness was significant
(β = .14; p = .003) such that for each unit increase in closeness, there was a .14-point
increase in AF. Males had a 2.88-point higher AF compared to females (p < .001). For
DSF, the fully adjusted model showed main effect of closeness being significant (β = .07,
p = .004), with each unit increase in closeness, there was a .07-point increase in DSF.
Higher education was associated with a .14 increase in DSF (p = .002). Similarly,
closeness was found to be significantly associated with DSB (β = .08, p < .001), with a
unit increase in closeness being associated with a .08 increase in DSB. No covariates
were found to be significant in the closeness and DSB models. For WLM, the fully
adjusted model showed the main effect of closeness was significant such that with each
unit increase in closeness, there was a .17-point increase in WLM. Males had a 1.30-point
higher WML compared to females (p =. 029).
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Table 9
Mixed Models of Closeness and Neuropsychological Outcomes
Unadjusted models
────────────────
Parameter

β

p

Fully adjusted models
──────────────────

95% confidence
lower upper

β

p

95% confidence
lower upper

AF & closeness
Intercept
Time (years)
Closeness

7.20

<.001

5.40

9.01

6.01

<.001

3.07

8.95

-1.11

<.001

-1.30

-.91

-1.29

<.001

-1.32

-.93

.16

.001

.07

.25

.14

.003

.05

.23

2.88

<.001

1.76

4.00

.02

.826

-.17

.21

Male compared to females
Education
DSF & Closeness
Intercept

5.94

<.001

5.03

6.85

4.18

<.001

2.75

5.62

Time (years)

-.40

<.001

-.53

-.28

-.40

<.001

-.53

-.28

.08

.001

.03

.12

.07

.004

.02

.12

.14

.002

.05

.23

Closeness
Education
DSB & Closeness
Intercept

1.15

.046

.02

2.28

Time (years)

-.30

<.001

-.38

-.22

Closeness

.08

<.001

.05

.12

Education

.07

.066

<-.01

.13

WLM & Closeness
Intercept

6.22

<.001

4.37

8.08

3.85

.014

.79

6.91

Time (years)

-.82

<.001

-1.04

-.60

-.83

<.001

-1.05

-.60

.18

<.001

.09

.28

.17

.001

.07

.26

1.30

.029

.14

2.47

.16

.124

-.04

.35

Closeness
Male compared to females
Education

Coping and Neuropsychological Outcomes
In unadjusted LMM, Blames Others, Blames Self and Problem Focused coping
were each significantly associated with several neuropsychological outcomes. Blames
others coping was significantly associated with BNT (β = -.72, p = .022). In the fully
adjusted model, the main effect of Blames Others was marginally significant (β = -.61; p
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= .051). Thus, for each unit increase in this coping strategy, there was a .61-point
decrease in BNT. Males had a 4.12-point higher BNT compared to females (p < .001).
See Table 10 for unadjusted and fully adjusted models.
Unadjusted LMM found that Blames Self was significantly associated with
COWA (β = 2.08, p < .001). The fully adjusted model showed the main effect of Blames
Self was significant (β = 2.56, p < .001), with each unit increase in this cooping strategy
being associated with a 2.56-point increase in COWA. Higher levels of education were
associated with a .57-point increase in COWA (p = .044) and indicating that caregiving
was the problem on the WCCLR was associated with a 3.40-point increase in COWA (p
< .001).
Problem Focused coping was found to be associated with CP-Delayed and WLMRecall in unadjusted models, but with the inclusion of covariates became not significant.
In unadjusted linear mixed-effects models, Problem Focused coping was significantly
associated with CP-Delayed (β = -.64, p = .018). In the fully adjusted model, this became
non-significant (β = -.31, p = .248). Instead the covariates were significant with males
having 1.64-point higher CP-Delayed compared to females (p < .001) and VaD having a
1.44-point higher score in CP-Delayed compared to AD (p = .005). Problem Focused
coping was significantly associated with WLM-Recall in the unadjusted model (β = -.31,
p = .032). In the fully adjusted model, Problem Focused comping became non-significant
(β = -.22, p = .132), Again, the covariates were significant with males having .51-point
higher WLM-Recall compared to females (p = .009) and VaD having a .85-point higher
score in WLM-Recall compared to AD (p = .002).
Of note, Counts Blessings, while significantly associated with CP in bivariate
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Table 10
Mixed Models of Coping Strategies and Neuropsychological Outcomes
Unadjusted models
───────────────────
95% confidence
lower upper

β

p

Intercept

16.96

<.001

15.84

Time (years)

-1.28

<.001

-1.62

Blames others

-.72

.022

-1.33

Fully adjusted models
─────────────────────
95% confidence
lower upper

β

p

18.08

15.26

<.001

10.51

20.01

-.95

-1.28

<.001

-1.62

-.95

-.10

-.61

.051

-1.22

<.01

Male compared to females

4.12

<.001

2.14

6.09

Education

-.03

.881

-.37

.32

17.37

Parameter
BNT & blames others

COWA & blames self
Intercept

18.87

<.001

16.72

21.01

9.63

.015

1.89

Time (years)

-2.06

<.001

-2.73

-1.40

-2.12

<.001

-2.77

-1.47

Blames Self

2.08

<.001

.95

3.21

2.56

<.001

1.42

3.70

.57

.044

.02

1.13

3.40

<.001

1.55

5.25

Education
WCCLR CG problem (compared
to other problems)
CP-delayed & problem focused coping
Intercept

4.33

<.001

3.21

5.46

3.01

.001

1.18

4.84

Time (years)

-.35

Problem focused

-.64

<.001

-.51

-.19

-.35

<.001

-.50

-.19

.018

-1.17

-.11

-.31

.248

-.83

.22

1.64

<.001

.95

2.32

1.44

.005

.43

2.44

.52

.261

-.39

1.44

-.02

.694

-1.36

.09

Male compared to females
Dementia type (compared to AD)
VaD
Other dementia
Education
WLM-recall & problem focused coping
Intercept

2.29

<.001

1.69

2.88

1.14

.027

.13

2.16

Time (years)

-.25

<.001

-.34

-.16

-.25

<.001

-.33

-.16

Problem focused

-.31

.032

-.58

-.03

-.22

.132

-.50

.07

.51

.009

.13

.89

VaD

.85

.002

.31

1.39

Other dementia

.47

.071

-.04

.97

.04

.216

-.02

.11

Male compared to females
Dementia type (compared to AD)

Education
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correlations were not significantly associated with CP in LMM. Wishful Thinking was
not associated with any neuropsychological outcomes in bivariate correlations and thus
was not examined in LMM.

Mediation Models
Overall, none of the tested mediational models (relationship closeness-cognitively
stimulating activities-AF; relationship closeness-cognitively stimulating activities-DSF;
relationship closeness-cognitively stimulating activities-DSB; relationship closenesscognitively stimulating activities-WML; relationship closeness-nutrition-AF; relationship
closeness-nutrition-DSF; relationship closeness-nutrition-DSB; relationship closenessnutrition-WML; Counting Blessings-physical activity-CP; Counting Blessings-physical
activity-WLM recall) were significant at the 95% bootstrap confidence interval. Due to
relatively small sample size here and likely low power (Fritz & Mackinnon, 2007),
mediational analyses were run using the 90% bootstrap confidence interval as exploratory
analyses. Here, the relationship between closer relationships and AF was mediated by
engagement in cognitively stimulating activities (details in Table 11). There was a
marginally significant association between relationship closeness and engagement in
cognitively stimulating activities (coeff. = .23, p = .0651) and a significant association
between engagement in cognitively stimulating activities and AF (coeff. = .66, p < .001).
The indirect effect coefficient of .15 was significant, with the 90% bootstrap confidence
interval of .0142 and .2942 (indicating statistical significance).

Coping Strategies and Physical Activity
While Counts Blessings was significantly correlated with CP and WLM-recall,
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Table 11
Cognitively Stimulating Activities as a Mediator Between Closeness and Animal Fluency
(N = 85)
Cognitively stimulating activites (MV)
─────────────────────
Antecedent

Animal fluency (OV)
──────────────────

Coeff.

SE

p

Coeff.

SE

p

1.76

2.42

.4696

1.19

3.21

.7106

.23

.13

.0651

.17

.17

.3163

---

---

.66

.14

<.0001

Constant
Closeness (PV)
Cog. Stim. Activities (MV)

--2

R = .0404, p = .0651

2

R = .2309, p < .0001
Direct effect = .17, 90% CI [-.1108,
.4517]
Indirect effect =.15, 90% CI [.0142,
.2942]

mediational analyses with physical actively were not significant. Wishful Thinking was
not significantly correlated with any neuropsychological outcomes, thus not examined in
mediational analyses.

Discussion

Overall, closer caregiver-care recipient relationships were positively associated
with several neuropsychological outcomes, supporting this study’s hypothesis.
Specifically, closer CG-PWD relationships were associated with higher scores on tasks of
verbal fluency, short term auditory memory, auditory working memory, and immediate
verbal memory. In previous analyses conducted in persons with AD from the DPS, closer
relationships were associated with slower rates of cognitive decline (Norton et al., 2009)
as measured by the Mini Mental State Exam (MMSE) which is a broad screening of
cognitive functioning. Closer relationships may not only be associated with caregiving
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activities relating to cognitive decline in the person with dementia, but also may speak to
factors that affect both persons in the dyad. Developing and maintaining a close
relationship requires sustained effort and resilience of both individuals in the dyad. In the
DPS cohort, closer caregiver-care recipient relationships earlier in the course
of dementia have also been found be associated with better caregiver mental health (SF12-MC) and lower depression, though a decline in mental health and caregiver affect over
time (Fauth et al., 2012). A positive implication for the current results is that relationship
closeness may be a target of intervention (Orrell et al., 2017), but more research is needed
to establish effective interventions that address relationship concerns for both individuals
of the dyad.
Caregiver coping strategies were also found to be associated with
neuropsychological outcomes, specifically the use of Blames Others coping strategy was
associated worse confrontation naming and Blames Self was associated with better verbal
fluency scores. Blames Others coping strategy has been found to be associated with
worse outcomes for the individual including higher levels of caregiver burden,
depression, stress, anger, and health problems (Snyder et al., 2015; Wilcox, Paula, &
King, 2013). The higher likelihood of psychological and physical morbidity may
negatively impact the level of caregiving that caregivers provide to the care recipient.
Blames Self was associated with better scores on a verbal fluency measure by the care
recipient. While the mechanism is unclear, one hypothesis is blaming oneself may serve
as a motivating factor and result in the caregiver doing more to care for the person with
the dementia, albeit at the expensive of the caregiver’s psychological wellbeing (Snyder
et al., 2015).
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Importantly, these coping strategies may be malleable with intervention. A study
of 169 female dementia caregivers found that participants enrolled in an anger
management class increased their use of “positive” coping strategies (i.e., Problem
Focused, Count Blessings, and Seeks Social Support) compared to participants enrolled
in depression management class and wait-list/control group (Coon et al., 2011). These
classes were 2 hours in length and were conducted in small groups (8-10 caregivers) over
the course of 8-weeks, with two “booster” sessions at 1-month intervals (total of 10
classes; Coon et al., 2011). Anger management training may be beneficial in decreasing
the use of Blames Others and Blames Self coping. While it is important that coping
strategies are malleable, the evidence that there are “positive” and “negative” strategies
has not been well-established (Folkman & Moskowitz, 2007). Some research suggests
that some coping strategies are viewed as “positive” or “negative” (Gilhooly et al., 2016),
while other research states that coping styles are not inherently “positive” or “negative,”
instead they may have positive or negative repercussions depending on the situation
(Folkman & Moskowitz, 2007). An additional challenge is the lack of a consensus on the
nature of coping strategies and their definitions, which add to difficulties in comparing
results of studies examining coping strategies in stressful situations
In this study, Problem Focused coping was associated with worse constructional
praxis-delayed score, though this became non-significant with the inclusion of covariates.
This finding is also contrary to previous research which found positive associations
between the increased use of Problem Focused coping and higher scores on the MMSE, a
global measure of cognition (Tschanz et al., 2013).
Compared to females, males tended to score higher on verbal fluency and verbal
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memory tasks. These results are contradictory to the well-documented research
suggesting females traditionally scoring higher on verbal measures than males (Maccoby
& Jacklin, 1972). However, previous research in the DPS cohort has found that females
with AD have faster cognitive decline (as measured by the MMSE) than males (Tschanz
et al., 2011). Also, an important consideration is educational differences may affect
performance on cognitive tests. To examine this possible impact, a comparison in years
of education within this sample found a significant (t = 3.66; p < .001) sex difference
with education, with males having higher levels of education.
Mediational analyses showed that engagement in cognitively stimulating activities
served as a mediator between relationship closeness and select neuropsychological
outcomes, on a verbal fluency measure, though with significance level at p < .10.
Previous research has shown that both closer relationships (Norton et al., 2009) and
greater engagement in cognitively stimulating activities (Cheng et al., 2014; Orrell et al.,
2014; Treiber et al., 2011) corresponded with better cognitive outcomes in persons with
dementia. An observational study conducted of community-dwelling, older European
adults found that cognitively stimulating activities were associated with improvements in
semantic (animals) fluency up to 2 years later in a sample of adults (Litwin, Schwartz, &
Damri, 2017). While the current study supports the possibility that positive associations
between closeness and verbal fluency may be mediated via cognitively stimulating
activities, it should be noted that mediational effects were significant at the 90%
bootstrap confidence interval.
A concern for this study was if the mediation analyses were adequately powered.
Power was evaluated based on suggestions of Hayes (2018) and Fritz and MacKinnon,
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(2007). Fritz and MacKinnon created a table for sample sizes needed for 80% power
across various conditions created by alpha (PV on MV) effect and beta (MV on OV). For
example, in the mediational analyses of engagement in cognitively stimulating activities
between closeness and AF, the alpha effect was .23 (a small effect based on the table;
Fritz & Mackinnon, 2007) and the beta effect was .66 (a large effect based on table; Fritz
& Mackinnon, 2007) indicating an N of 398 results in 80% power (Fritz & Mackinnon,
2007). In the current study, mediational analyses were conducted with sample sizes of 68
to 87, well below sample sizes noted of 398 to 558 noted in Fritz and Mackinnon.
An additional consideration is that this project used coping strategies regardless of
the primary problem named by the caregiver. Only a small percentage of caregivers
(~24%) identified caregiving as their primary problem when completing the WCCLR. It
is possible that caregivers employed different strategies, depending on the identified
problem. Tennen, Afflec, Armeli, and Carney (2000) point out that research should focus
on capturing coping as a “process,” as coping styles that can rapidly fluctuate due to
environmental factors (i.e., mood). The nature of data collected with limited sample size
did not allow for an analysis restricted to examining caregiving as the identified problem.
In fact, the design of the DPS and sample size did not allow for an examination of the
coping strategy utilized when having a problem related to caregiving and the process of
changes in coping strategies.
A number of factors that could influence the care environment were not examined
here, for example, only a few indicators of care management environment (i.e.,
nutritional status) was studied but examined were other factors such as access to medical
care or social stimulation. The current study controlled for some factors that may have
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contributed to opportunities to provide care, such as co-residence, or the stress of
caregiving such as caregiver mental health. Other factors and sources of psychosocial
stress or support that may have influenced the dyad that were not examined were the
family structure of members of the dyad and other informal supports the caregiver
received.
A strength of this study is that it is a population-based sample which could
potentially have greater generalizability for PWD and caregiver dyads living in the
community. DPS also had high participation rates and high ongoing participation rates at
follow-ups (Tschanz et al., 2011). In summary, this study found that closer CG-CR
relationships were associated with better neuropsychological outcomes. Only selected
coping strategies were associated with neuropsychological outcomes, in particular those
involving Blames Self or Others. Interventions designed to increase relationship
closeness and reduce negative coping strategies may be beneficial to the care-recipient’s
cognition.
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CHAPTER IV
CONCLUSIONS

This study evaluated the relationship between caregiver-care recipient relationship
closeness and caregiver coping strategies with a number of care-recipient outcomes based
on the biopsychosocial model (Spector & Orrell, 2010). The biopsychosocial model
proposes that care environment factors may promote better PWD outcomes. Supporting
evidence suggests that certain care management strategies or interventions are associated
with dementia progression (engagement in physical exercise, cognitively stimulating
activities, and maintaining better nutrition; Cheng et al., 2014; Cyarto et al., 2010;
Holthoff et al., 2015; Orrell et al., 2014; Treiber et al., 2011; Yágüez et al., 2011).
Results found that relationship closeness was associated with factors relating to
the care management strategies as well as neuropsychological outcomes. Importantly,
relationship closeness is a tractable or malleable factor that can be improved via
therapeutic intervention (Orrell et al., 2017). Although, some research exists on
interventions to improve relationship closeness (Orrell et al., 2017), there are ample
opportunities for growth in this area. An intervention that has been identified as
increasing relationship closeness is a cognitive stimulation/rehabilitation program aimed
at the PWD (Orrell et al., 2017). Other interventions that may improve relationship
closeness include psychoeducational and psychotherapy interventions provided to the
caregiver and potentially the care-recipient. It would be interesting to evaluate whether
interventions targeting the PWD, caregiver, or the dyad are more effective in increasing
relationship closeness and both PWD and caregiver outcomes.
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This study examined selected aspects of the biopsychosocial model, mainly the
psychosocial factors that the researcher viewed as relevant. The current study highlighted
potential points of interventions that impact dementia progression (i.e., nutrition and
physical activity), but not considered were health care factors such as medications that
impact progression (i.e., cholinesterase inhibitors) or negatively impact cognition in older
adults (i.e., medications with anticholinergic properties) and may be would be important
considerations for future studies (2019 American Geriatrics Society Beers Criteria
Update Expert Panel, 2019).
Additionally, treating members of the care dyad together rather than individually
may be an important strategy rather than examining one or the other member
individually. If caregiver factors are overlooked, negative consequences may result in the
care environment. Previous research has found that closer caregiver relationships may be
detrimental to the caregiver’s mental health over time (Fauth et al., 2012). This study
showed that better mental health in caregivers was associated with the PWD engaging in
less physical activity per year. This association was unexpected, thus future studies could
examine how the caregiver’s mental health affects caregiving activities and the care
environment. It will be important for future studies to examine the perception of
relationship closeness within the dyad, not only the PWD. Additionally, interventions that
target both members of the dyad may be preferable to those targeting a single individual
as traditional studies have done (Litwin et al., 2017; Orrell et al., 2017; Pihet & Kipfer,
2018); studies are needed to demonstrate whether interventions focusing on the dyad as a
whole are more successful at making changes to the care environment and at optimizing
outcomes for both care recipients and caregivers.
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There are a few results that warrant further study. First, physical activity was
found to increase over time, contrary to expectation. Physical activity in this study
included a wide-range of activities including those that are “traditionally” thought as
exercise (i.e., lifting weights) and “non-traditional” forms of activity (i.e., gardening). In
the current study, total hours of physical activity were examined and not intensity of the
activity. It would be interesting to analyze how the types of physical activity changes
over time, particularly in this sample where the total hours of exercise increased over
time. One hypothesis would be that participants increased the amount of time they spent
on less vigorous forms of physical activity (i.e., gardening) as they aged and as their
dementia progressed. It would also be of interest to see why worse caregiver mental
health was associated with an increase physical activity in the PWD, particularly
examining a third variable, for example, an NPS or an additional factor that contributed
to a caregiver’s declining mental health. Alternatively, a caregiver’s mental health may
have affected the care environment, which resulted in an increase in the PWD’s physical
activity (i.e., PWD to engage in more household activities such as cleaning and
gardening).
With respect to caregiver coping strategies, there are disagreements in the field as
to whether coping strategies are viewed as “positive” or “negative” (Folkman &
Moskowitz, 2007; Gilhooly et al., 2016). The use of coping strategies also may vary
depending on the situation, thus it is important to control for the initial problem on the
WCCLR, which is not common a common practice in research studies (Gottlieb &
Wolfe, 2002). In the current study, the identified problem was added as a covariate, but
was not significant. One suggestion by Gottlieb and Wolfe that may improve future
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studies of caregiving coping is to have the caregiver think specifically of a problem
related to providing care at a specific stage of dementia while completing the WCCLR.
Use of such methods may improve the specificity of research on stress, coping and
outcomes in dementia caregiving
Limitations in studying the biopsychosocial model in the DPS cohort allowed for
an examination of a limited number of factors in the care environment (relationship
closeness and caregiver coping strategies). It is likely that other factors such as the
quality of medical care, economic resources, and dyad factors that may be important
mediators of PWD outcomes and important to evaluate in future studies. The
interventions in this study were assumed to be a result from caregiving activities; they
were not directly assessed. Future studies could directly assess caregiver activities,
tapping additional areas and create a hierarchy of the factors that contribute to the quality
of the care environment.
There are important logistical considerations for this study. First, this was an
observational study, based on community dwelling individuals, so causal relationships
were not able to be determined. Randomized Control Trials would be the “gold standard”
to evaluate these relationships and make “cause and effect” statements. Second, while the
longitudinal nature of this study lent itself to evaluating possible mediational effects, the
current study lacked adequate power to examine these effects (Fritz & MacKinnon 2007).
In conclusion, this study found that caregiver factors were associated with carerecipient outcomes, specifically the importance of the caregiver-care recipient
relationship and selected coping strategies in their associations with care-recipient
outcomes.
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Appendix A
Modified-Mini Nutritional Assessment (mMNA)
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Modified-Mini Nutritional Assessment (mMNA)
Visit (Even, Odd,
All)

Source of
Information

Nutritional
Assessment

Odd

Caregiver

NPI

All

Caregiver

ADA
---

All
---

Caregiver
----

---

---

---

---

BMI

MEdHx, general
health
and neurological
exam
GMHR

All

Nurse

All

Nurse

Takes more than 3
prescription
drugs per day
---

Medication
Inventory

All

Nurse

---

---

---

# of full meals/day

Nutritional
Assessment
Nutritional
Assessment

Odd

Caregiver

Odd

Caregiver

Nutritional
Assessment

Odd

Caregiver

Nutritional
Assessment
ADA
---

Odd

Caregiver

All
---

Caregiver
---

Health Status

GMHR

All

Nurse

Mid-arm
Circumference
---

Blood Pressure

All

Nurse

---

---

---

mMNA Item

DPS Item

DPS Questionnaire

A. Food intake
decrease over last 3
months
B. Weight loss over
last 3 months
C. Mobility
D. Psychological
distress/acute
disease
E.
Neuropsychological
problems
F. BMI

Has food intake
declined since
last visit?
Weight loss since
last visit
Mobility
---

G. Lives
independently
H. Takes >3
prescription drugs
per day
I. Pressure
sores/Skin ulcers
J. Number of full
meals/day
K. Protein
intake/day

L. Consumes 2 or
more servings of
fruit or vegetables
per day
M. Fluid intake/day
N. Mode of feeding
O. Self-view of
nutritional status
P. Peer comparison
of health status
Q. Mid-arm
circumference
R. Calf
circumference

Lives Independently

Consumption of
Protein
(composite of dairy,
legumes, &
meat)
Consumes 2 or more
servings of
fruit or vegetables
per day
Consumption of
fluid daily
Mode of Feeding
---
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Appendix B
Correlation Tables (Visits 3, 5, 7) of Predictor and Outcome Variables

Table L1
Visit 3 Correlation Table of Predictor and Outcome Variables
Variables
mMNA

Cog.
Phys.
mMNA activities activities

SURFPWD

Closeness

Problem Seek social
focused
support

Blames
self

Wishful
thinking

Avoidance

Blames
others

Count
blessings

--

Cog. activities

.419**

--

Phys. activities

.027

-.079

--

-.134

-.085

-.119

--

.126

.330**

-.141

-.110

--

Problem focused

-.098

-.064

.067

-.104

.097

--

Seek social support

-.032

-.152

.047

-.067

-.085

.543**

--

.054

.033

.213

-.088

-.027

.289**

.053

--

Wishful thinking

-.041

-.046

.178

-.073

-.025

.305**

.140

.484**

--

Avoidance

-.114

-.096

.168

-.092

-.121

.387**

.074

.645**

.665**

--

Blames others

.084

.019

.258*

-.122

-.101

.301**

.178*

.496**

.557**

.532**

--

Count blessings

.021

.088

-.055

-.188*

.165

.469**

.310**

.072

.057

.064

.012

--

-.008

.041

.058

.134

.137

.413**

.296**

.158

.169*

.113

.143

.261**

SURF-PWD
Closeness

Blames self

Religiosity

Religiosity

--

*Significant difference at p < .05.
**Significant difference at p < .01.
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Table L2
Visit 5 Correlation Table of Predictor and Outcome Variables
Variables
mMNA

Cog.
Phys.
mMNA activities activities

SURFPWD

Closeness

Problem Seek social
focused
support

Blames
self

Wishful
thinking

Avoidance

Blames
others

Count
blessings

Religiosity

--

Cog. activities

.443**

--

Phys. activities

.033

.078

--

SURF-PWD

.072

.099

-.105

--

Closeness

.211

.462**

-.057

.096

--

Problem focused

-.173

.093

-.031

-.037

.111

--

Seek social support

-.074

.075

.141

.186

-.081

.534**

Blames self

-.171

-.136

.058

-.140

-.074

.175

.010

--

Wishful thinking

-.220

-.090

.296

-.324**

-.073

.289*

.103

.580**

--

Avoidance

-.344

-.199

.165

-.256*

-.064

.343**

-.007

.654**

.680**

--

Blames others

-.203

-.146

.153

-.089

-.140

.438**

.245*

.541**

.567**

.532**

Count blessings

.132

.149

-.102

.133

.186

.238*

.010

-.110

-.085

-.130

.039

--

Religiosity

.111

.155

.006

.157

.032

.032

-.065

.121

-.143

-.144

.336**

-.070

--

--

--

*Significant difference at p < .05.
**Significant difference at p < .01.
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Table L3
Visit 7 Correlation Table of Predictor and Outcome Variables
Variables
mMNA

Cog.
Phys.
mMNA activities activities

.428**

Phys. activities

.338*

Closeness

Closeness

Problem Seek social
focused
support

Blames
self

Wishful
thinking

Avoidance

Blames
others

Count
blessings

--

-.099
.310*

.260

--

.067

-.111

--

.343*

-.040

-.109

--

Problem focused

-.104

.172

-.027

-.206

.097

--

Seek social support

-.128

.166

-.037

-.221

-.035

.428*

.034

.281

.023

-.174

-.059

.252

.063

--

Wishful thinking

-.024

.157

.206

-.147

.158

.159

.029

.513**

--

Avoidance

-.433**

-.018

-.303

-.241

-.064

.497**

.122

.627**

.586**

--

Blames others

-.208

.021

-.120

-.042

.093

.506**

.099

.366*

.498**

.649**

.003

.077

-.251

-.363**

.119

.447**

.185

.035

.170

.275

.041

--

-.051

.222

.065

-.135

.060

.098

.310*

.106

.235

.121

.085

.166

Blames self

Count blessings
Religiosity

Religiosity

--

Cog. activities

SURF-PWD

SURFPWD

--

--

--

*Significant difference at p < .05.
**Significant difference at p < .01.
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Duties: Provided semi-structured intakes, neuropsychological testing, and
feedback to older adult veterans. Common presenting problems included
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cognitive impairment and dementia related diseases. (<10 hours/week)
6/15-5/18

Graduate Student Therapist
Site: Utah State University Student Health Center, Logan, UT
Placement: Primary Care Adult Practicum
Supervisor: M. Scott Deberard, Ph.D.
Duties: Conducted brief intakes and behavioral-health psychotherapy
interventions within a primary care setting serving college students.
Common presenting problems included insomnia, suicidal ideation, selfharm, depression, anxiety, eating disorders, substance abuse, and
adjustment difficulties. Techniques included sleep hygiene, psychoeducation, motivational interviewing, behavioral activation, exposure
techniques, MBSR, and CBT. (10 hours/week)

6/15-5/17

Graduate Student Therapist
Site: Neuropsychology Center of Utah, Clinton, UT
Placement: Lifespan Neuropsychological and Psychotherapy Assistantship
Supervisor: Adam Schwebach, Ph.D.
Duties: Conducted semi-structured intakes, neuropsychological testing,
psychotherapy, and feedback sessions within a private practice setting.
Common adult presenting problems included cognitive impairment,
attention difficulties, executive dysfunction, anxiety, and depression.
Common children and adolescent presenting problems included cognitive
impairment, learning disabilities, executive dysfunction, attention
difficulties, oppositional-defiance, depression, anxiety, LGBT obstacles,
and psychotic symptoms. Therapy techniques included parent behavioral
training, motivational interviewing, CBT, ACT, MBSR, and cognitive
rehabilitation. Neuropsychological assessments were administered, scored,
interpreted within an integrated psychological report, and feedback was
provided to clients. (20 hours/week)

9/16-5/17

Graduate Student Therapist
Site: Up to 3, Logan, UT
Placement: Child Practicum
Supervisor: Gretchen Peacock, Ph.D.
Duties: Conducted semi-structured intakes and behavioral interventions to
families enrolled in a government early-intervention program. Clients
consisted of parents and caregivers who had children under three years of
age with a cognitive, social, emotional, speech, or physical delay.
Common presenting problems included tantrums, sleep disturbance, eating
problems, head banging, aggressive behavior, and toilet training. (10
hours/week)

11/15-5/16

Graduate Student Therapist
Site: Huntsman Intermountain Cancer Center, Logan, UT
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Placement: Miscellaneous Adult Health Psychology Practicum
Supervisor: M. Scott Deberard, Ph.D.
Duties: Conducted intakes and behavioral-health interventions within
specialty medical setting serving adults undergoing treatment for cancer.
A common presenting problem was adjustment difficulties. Techniques
included sleep hygiene, psycho-education, and behavioral activation. (<10
hours/week)

9/14-8/15

Graduate Student Therapist
Site: Utah State University Psychology Community Clinic, Logan, UT
Placement: Integrated Adult and Child Practicum
Supervisor: Susan Crowley, Ph.D. & Jenna Glover, Ph.D.
Duties: Conducted individual psychotherapy, and psycho-educational
assessment in a department training clinic providing community mental
health services on a sliding fee scale. Psychotherapy primarily focused on
motivational interviewing, parent behavioral training, CBT, and ACT to
address problems with depression, anxiety, trauma, noncompliance, and
adjustment difficulties. Psychoeducational assessments (ADHD and LD)
were provided to adults. Assessments were administered, scored,
interpreted within an integrated psychological report, and reported back to
clients in a feedback session. (10 hours/week)

RELATED WORK EXPERIENCE_________________________________________
6/11-6/13

Psychometrist
Site: Saint Alexius Medical Center, Bismarck, ND
Supervisor: David Brooks, Ph.D., ABPP(RP), ABN
Duties: Administered neuropsychological test batteries consisting of
standardized tests of intelligence, achievement, memory, executive
functioning, and attention. Patients included children, adolescents, adults, and
older adults. Common patient concerns were memory problems, traumatic
brain injury, stroke, attention difficulties, and academic concerns.

7/12-5/13

Mental Health Technician
Site: Alternative Care Services, Bismarck, ND
Supervisor: Anne Johnson, MSW
Duties: Administered medications and supervised adult clients in a crisis
residential treatment setting. Majority of the client’s endorsed substance abuse
problems and/or serious mental health disorders.

1/11-5/11

Undergraduate Student Intern
Site: Conflict Resolution Center, Grand Forks, ND
Supervisor: Sarah Prom, LPC
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Duties: Learned and observed the practices of transformative mediation
and conflict management. Common clients were couples obtaining a
divorce or disputing child custody.
10/09-5/10

Applied Behavior Analysis Student Therapist
Site: About U Inc., East Grand Forks, ND
Supervisor: Lindsay Deling, University of North Dakota Clinical Psychology
Graduate Student
Duties: Provided applied behavior analysis therapy techniques at home and at
daycare to a child diagnosed with autism.

TEACHING EXPERIENCE_______________________________________________
1/15-5/15

Graduate Teaching Assistant
Class: Neuroscience I
Location: Utah State University, Logan, UT
Supervisor: Catalin Buhusi, Ph.D.

8/14-12/14

Graduate Teaching Assistant
Class: Intellectual Assessment
Location: Utah State University, Logan, UT
Supervisor: Jenna Glover, Ph.D.

8/13-12/14

Graduate Teaching Assistant
Class: Introduction to Psychology
Location: Utah State University, Logan, UT
Supervisor: Jennifer Grewe, Ph.D. & Crissa Levin, Ph.D.

RESEARCH EXPERIENCE_______________________________________________
6/17-5/18

Graduate Research Assistant
Study: Epidemiology of Alzheimer's Disease Resilience and Risk
Pedigrees Location: Location: Utah State University, Logan, UT
Supervisor: JoAnn Tschanz, Ph.D.
Duties: Assisted with accumulating the protocols for a research study
investigating genetic factors and risk/resilience for Alzheimer’s disease.
Data collection consisted of neuropsychological assessment and diagnostic
case conferences. Other activities included data entry, quality assurance,
and data cleaning.

12/14-8/15

Graduate Research Assistant
Study: Technology Adaptation and Usage Tool Study (TAUT)
Location: Utah State University, Logan, UT
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Supervisor: JoAnn Tschanz, Ph.D.
Duties: Assisted with data collection on a research study investigating
factors that affect adoption of a smartphone reminder application for
persons with cognitive impairment/dementia and their caregivers. Data
collection consisted of neuropsychological testing and caregiver
interviews at home visits. Other activities included assisting participants
and/or caregivers with technology (reminding application) trouble
shooting, data entry and quality assurance, and data cleaning.
9/14-12/14

Graduate Research Assistant
Study: Grey Matters Study
Location: Utah State University, Logan, UT
Supervisor: JoAnn Tschanz, Ph.D. & Maria Norton, Ph.D.
Duties: Assisted with data collection, including neuropsychological testing and
scoring, for a study investigating the efficacy of a smartphone lifestyle
application aimed at reducing risk for Alzheimer’s disease in midlife. An
additional duty was to conduct a psychoeducational workshop for participants
on memory functioning and remembering techniques (e.g. mnemonics).

1/14-5/14

Graduate Research Assistant
Study: Cache County Study of Memory and Aging
Location: Utah State University, Logan, UT
Supervisor: JoAnn Tschanz, Ph.D.
Duties: Participated in data cleaning and proper data disposal.

1/10-5/10

Undergraduate Research Assistant
Study: Audio Recording and Accuracy of the Controlled Oral Word
Association Test
Location: University of North Dakota, Grand Forks, ND
Supervisor: Caitlin Schultz, Ph.D.
Duties: Assisted with data collection, which consisted of administering
and scoring a verbal fluency measure, on a research study investigating
examiner recording accuracy and effects of audio recording on
participant’s performance. Duties also included data entry, quality
assurance, and data cleaning.

9/08-12/09

Undergraduate Research Assistant
Study: Autism and Neuropsychological Functioning
Location: University of North Dakota, Grand Forks, ND
Supervisor: F.R. Ferraro, Ph.D.
Duties: Assisted with data collection, which involved administering and
scoring cognitive and psychological measures, on a research study
investigating examiner autism symptoms and neuropsychological functioning,
specifically executive functioning.
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PRESENTATIONS_______________________________________________________
Vernon, E. K., Behrens, S., Rattinger, G. B., Schwartz, S., & Tschanz, J. T. (July 2018).
Use of sleep medication is associated with poorer cognition in older male adults:
The Cache County Study. Alzheimer’s Association International Conference,
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Association of Gerontology and Geriatrics 2017, San Francisco, CA.
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Vernon, E., Behrens, S., Matyi, J., & Tschanz, J. (February 2017). Sleep disturbance and
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The Cache County Memory Study. Poster presented at International
Neuropsychological Society Meeting, New Orleans, LA.
Rattinger, G. B., Sanders, C., Behrens, S., & Tschanz, J.T. (November 2016). Agitation
and affective symptoms increase informal costs of dementia care. Poster presented
at Gerontological Society of America Annual Scientific Meeting, New Orleans,
LA.
Behrens, S., Sanders, C., Matyi, J., Tschanz, J., Norton, M., Hartin, P., Cleland, I.,
Scotney, S., McClean, S., Smith, K., & Nugent, C. (November 2015). Adoption of
a smartphone reminding application and association with caregiver burden.
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Kramer, A., Matangi, R., Papa, L., Fauth, E. B., Tschanz, J. T., & Norton, M. C.
(July 2015). Dementia caregiving specifically affects episodic memory: The Gray
Matters Study. Poster presented at Alzheimer’s Association International
Conference, Washington, D.C.
Rattinger, G. B., Behrens, S., Schwartz, S., Corcoran, C., Piercy, K., Norton, M. C.,
Fauth, E. B., Lyketsos, C. G., & Tschanz, J.T. (July 2015). How do
neuropsychiatric symptoms in persons with dementia affect caregiver physical
and mental health over time?: The Cache County Dementia Progression Study.
Poster presented at Alzheimer’s Association International Conference,
Washington, D.C.
Sanders, C., Wengreen, H., Schwartz, S., Behrens, S., Corcoran, C., Lyketsos, C. G., &
Tschanz, J. T. (July 2015). Nutritional status and severe dementia,
institutionalization and mortality: The Cache County Dementia Progression
Study. Poster presented at Alzheimer’s Association International Conference,
Washington, D.C.
Tschanz, J. T., Sanders, C., Wengreen, H., Schwartz, S., Behrens, S., Corcoran, C., &
Lyketsos C. G. (July 2015). Nutritional status predicts neuropsychiatric
symptoms in dementia: The Cache County Dementia Progression Study. Poster
presented at Alzheimer’s Association International Conference, Washington, D.C.
Sanders, C., Wengreen, H., Schwartz, S., Behrens, S., Corcoran, C., Lyketsos, C. G. &
Tschanz, J. (February 2015). Nutritional Status and Neuropsychological
Functioning in Persons with Dementia: The Cache County Dementia Progression
Study. Poster presented at International Neuropsychological Society Symposium in
Denver, CO.
Behrens, S., Rattinger, G., Schwartz, S., Lyketsos, C., & Tschanz, J. (November 2014).
Agitation in dementia is associated with worse caregiver health over time: The
Cache County Study. Poster presented at Gerontological Society of America 2014
Annual Scientific Meeting, Washington, D.C.
Rattinger, G., Behrens, S., Fauth, E., Norton, M., Lyketsos, C., & Tschanz, J. (November
2014). How do caregiver factors affect time to clinical milestones in dementia?.
Paper presentation at Gerontological Society of America 2014 Annual Scientific
Meeting, Washington, DC.
Tschanz, J., Sanders, C., Wengreen, H., Schwartz, S., Behrens, S., Corcoran, C., &
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in dementia: The Cache County Dementia Study. Paper presentation at
Gerontological Society of America 2014 Annual Scientific Meeting, Washington,
DC.
Behrens, S. (April 2011). Gender bias in attention deficit hyperactivity disorder and
referrals for treatment. Poster presented at University of North Dakota
Undergraduate Research Conference, Grand Forks, ND.
Behrens, S. & Schwab, R. (March 2010). Accuracy in recording patient responses
during neuropsychological evaluation. Poster presented at Red River Psychology
Conference, Fargo, ND.

COMMUNITY PRESENTATION__________________________________________
Behrens, S. (July 2013). Mnemonic Workshop. Community Outreach, Gray Matters
Study, Logan, UT.

PROFESSIONAL DEVELOPMENT________________________________________
Veterans Health Affairs. (November 2018). Primary Care Mental Health Integration
Training. Minneapolis, MN.
Veterans Health Affairs. (September 2018). Older Adults in Rural Settings. Fort Meade,
SD.
Safe Passages Team. (March 2018). Safe Passages for U. Utah State University, Logan,
UT.
Doidge, N. (March 2015). A Night with Norman Doidge. Avalon Hills Foundation, Salt
Lake City, UT.
Twohig, M. P. (September 2014). Introduction to Acceptance and Commitment Therapy
Workshop. Utah State University, Logan, UT.
Van der Kolk, B. A. (April 2014). Trauma and the Brain. Utah State University
Counseling and Psychological Services, Logan, UT.
Hayes, S. C., Wilson, K. G., & Strosahl, K. D. (February 2014). ACT Boot Camp.
University of Nevada, Reno, NV.
Allies on Campus. (November 2013). Allies Training Seminar. Utah State University,
Logan, UT.
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Utah State University Diversity Council. (October 2013). Symposium on Inclusive
Excellence. Utah State University, Logan, UT.

PROFESSIONAL MEMBERSHIPS________________________________________
2017Present

Associate Membership
International Neuropsychology Society

2016Present

Student Affiliate
APA Division 40 Clinical Neuropsychology

2009Present

Student Member
Psi Chi Psychology Honor Society

HONORS & AWARDS___________________________________________________
2013-2017

Kranz Travel Grant ($1,731)

2013-2017

Utah State University Graduate Travel Grant ($600)

2014-2017

Utah State University Psychology Travel Grant ($900)

2016

Walter R Borg Scholarship recipient 2016-2017 ($3,000)

2014

Women and Gender Travel Grant ($300)

2010-2011

Student Psychology Association Undergraduate Treasurer

2009-2011

Honors Service Learning Group Undergraduate Treasurer

2008-2011

Undergraduate Honors Service Award

2007

University of North Dakota’s Outstanding Leadership Award

VOLUNTEER EXPERIENCE_____________________________________________
2014-2017

Court Appointed Special Advocates
Logan, UT

2011-2013

Big Brother Big Sister
Bismarck, ND
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2010-2012

God’s Child Project
Bismarck, ND & Antigua, Guatemala

2010-2012

Special Education Tutor
Wheaton, MN

2008-2009

Camp Good Mourning
Grand Forks, ND

2008

Special Olympics
Grand Forks, ND

